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SaaS: ; SESSA NAST AISNE Tea cae et ESD tae DoD RETIN 


SEL 


aaa 


V dare at aie GA te make ca GT BER 
ear ar a feet ce de ar erat SR safes wet at 
otaia tre rardt & cary S ta et snedeare 
at cearrat at we at | merdtaren aie at oe ars 
aet ahrarn ot fe care aca sr set a, free, 
afewet serach en fra tree avresvier ofr 
TN TE el arcaaviata wafea ata aa 
waarga frat St tence gaara Tae ST 
Era Katya etre ar) seta aat st aufics, arar- 
fire ae qiifrs amt & fara de aya ar fara 
fratita fag sae oat ty ca gers at cat 
te! weht am ayes sitet ead at fieerat Rarer. 
mq tree fava deg at ee sat 8) et sea 
Q fe aenfiraet faet safe aeft & ster site 
sah faarat & ant saga | — 

wzIaTATA A sak set S a gata ait F at 
amcaas wt saat at cheery feen aftafea ex 


[a] 
frac dt, dhe ce Se @ ara Fda at feat seer 
frae@ tas gene at ra gern Ht ferchra feat 
Tat @ | atgr@ f& eure gearedt ag sedan & 
Ree St QtEgT Hla Rafts ad eet at at 
Git | sat Te AAT Ae TIT RIC EAR sat a TE 
atts et ane 8t saat e | 
sa a, ga srra fearay dere oft do amare at 
SITMNT OA. ., ETT aware Bae faa 
TS Geren F Cad st war st 2! 


ATUIY Talat, 


m7, 
NUT-qaraeq-aea-Marter-eafarta, ae 


fraa—acit 


faqz eB 
TETRA 

GEA AN—ALITH WT PITTA 
TEA WAlI—AHIA At teat fary en 2 
TAT WATA—ACKA ANT TIAN wee 8B 
ata satq—aEe Ht Arse «.. we RR 
MM seNI—yS R ATU F ... oe 
qraat seata—asre aferqr & fea saa ww, 
Jat wea — gral & yqsag wo YR 
Alaa WUNA—WMeTaAw et eaTTaT =... GY. 

TAU aaI—swmMeaaasa & faa 
qe Wars—wat ata wala vee BR 
TAU WMI—AT WMT YT ... woe [OR 
dau wena—ifes anc afafan ag 

AN GER... wae ULE 
MAI WII — AAs easy... , 2RR 
Rawr AMm—wazaaarsy F mies 

WA WAI — AH AA Tae wee URE 
sar seaa—faar ware. ooo RRR 
dan sara—giz we €3E 
atten srara—aifa farenea .. wee BB 
aiaal sarq—zazrsy farar ... vee QUY 
Sat arena —qufea Bx _ Bat we QUE 


SIU eee oo» Sha 


TA 
Ata sell 


wa ad Ha ag frate frat ort f& ‘ eataare’ 
ata oH gears TY faa Tat goa dentH at 
wtaat, farteat at fea carear, arzat ar aatiaa 
aya an feaiaiga aract & eee ate snzdans 
at afea rfaara @riaaft cae faa at atant 
aya ag catia acelt eft tc cag at Gear at et 
wt Sat ut aafe softer et saat Sy-sac a afea a 
art site caqreea fare sat aur sniga et cad a 
HT AER SH HITY GeaH fraty at faferaar rat | 
C8 aT Geaag at array catatat a cet fawa ge os 
gret at gfeant feaet at areart atiag gaat vat 
maT Ht sat aei ae at stadt @ ag 
wee ae ned S faa fea 128 gga aftada sx 
feat tar 2 1 feraiea ett aed cae at fa? a fra 
72%, watfe ceatfaa ver & spora afen feeaa 
HAs weg ca gas avaa 21 mg’ fe 
MAAAT S wax saat BM wMedaawe F arara 
Hartig wat a agra frat) az aew & fae 
a ca ang ag adt SEI aT axar | van faa at 
saraa adt? qq we aH THIN ST Tad Ae 
gtat Fean faa at ance wea nfs 2 


TAT . 
dag, Lent fao. THTTRTS SQUAT Va, Y, 


aw 
MITAAAAM, 
Geel All 
BENTH All AeATTAT 


Geel a4 
THI At Tear fara | 


qe al at ga qata ataq tax? font ( aq 
tere fo) A aera (Mtfatare) FF Ardt aaa 
STeA MAT HAA TK TAH FT WA TAT 1 ca 
atlas afs Hea sate S ser ofsay eon et wa 
ZINC EAR BT SE At Aarneq ara wet Frat 
Sarasa seta Tet at ara afea fae acts 
arat Bt Aart at eae RTal | aet Ww, aet ara- 
ST Gt Logl, wat fas, aet wena ceeq fra wax 
THM TMA a AAR GER, GaATA wWesa Frac 


sere we eat Ri crwe Sire én, 2a, safe int aqea, 
Sag Ha Ran ma: aH VMaea Ziad & 
ST A ATTY, Tat, az, Tay at at adt sacar 
frat 2 At aaa Hl | Teg SA Ai any cada rat 
staré ine atc afaik Sr ora rar arat: 8 a 
cat fer 2 gxtcraqat ar az saa ta amare 
Qe wa F aaa As Me Aaa F asa F raat Az 
a sate fe anne efe at saad Sen aet ar 
ana | HAR BATA WAR asa cH SF Ra 
@ 1 feet & afearce at ag gat aet ara fe ag gfe 
Q ara ae Tis Bl ae qe e mee ae afte 2 1 aE 
awa 2 at qe egya 21 qtr, ae at Rai 
OVA Lt Asal at qa afwat saya eet aaat =z 
nt sa a qea Bre afsga at Az at stat 2 | sata 
qaifaat & ages er ar anfeat a faaw fare cw 
atfra (men ofglay), Fat ste (men of fire ) | 
ufia ager ag @ fran sexa faa ara att 
Mt ga Amar 21 ae atet at ages aa 
gat @ ME ced Src qeat we et qeat wea 
Gl sant amet staq gatt SF srr sata 


eiibaban daar ante ga wa 
aut ara feeq gat? at aga 2a ara Fae afta at 
TAN F AAA RAT St Bas F1 sas af sz eet 
@ 1 ae gatt ar mera Fea Sra gs caviar sera 
2a 1 saat qr a dare waar 2 Are saz Ara 
staz @ facta oat at anaeq act £1 aia 
aqua S get ad ast2i sae star afta far 
& faa aasi Ft ae garar agt agar, qazqreat F 
erapizd? &t ofera adt atar csar, ase ar 
aga at nlaxanar vet Wat |“ serz, fazr, waey- 
aa et sant sneitara efagra 2, agt sant saa 
afta 2 imma age at 2 et seamed £ ag 
VAR TMA aa Rae fart F wat ara z 1 
Saat wlan Stra At aga eet ael stat | weg sas 
NAW RAW sont seq at ett san staa 
SAR GENT € A TAR Marva s Taal at qe 
ae CE aU Reed Ft sufeaa cadt 1a aaa 
gee at facencate 81a & Are gaat sitet ales ae 
GET aT RIT HITT K Get ae at eq wert cqaz-qza 
qc aft feraa at rer Ha & 1 fra Bre ares F sw 


[2] 

Gt aha aa Hae Pav # ag segt sweaa gast # 
tT | 

fra cattas gat at we saat afr & aitac at 
zeat ¢ cat sare AE Geut B orefears Tara at 
aaaact afr & vita et Ht wed 1 va aaa sae 
eeanfirat et saat wear at cart aft wet erat | ral- 
faa sant sa aaa at deera anfsa sag aet 
Tat! den sar ware fe wa cae cae ager 
qa aaa AM Wing R acy ears oat ae aa F 
At SAR WATAl AW TAR HACIA, HA VATA, AT 
wea Raa naa afazarcata Me garaa wart 
ATS BC TART Heratat war 2a F Bre Sr aa Te 
wqa statanga A aet A CEGI Ml aE SAR WT 
faxarat aut ge-atfa-fra feat grat ae ae et Hat 
@ | aga ge, qesng ares, tar nate & fawaa 
EN Ta THT aga Gt ToT Sat at safsa waz, 
Me aracgq saat # ae ana qe-feardt st 
saat at sat afta fra a wat Fete Heat 2 
WRK ALTGEst F HH FR aay ways are farner, WE 
mee @ fs says TEs RT GAT HTH BHT ATYT 
UI NTR FET waa et KA HIT TS TET EM AT 
WTR WA TEA ATT | 


[a] 

arag 2 fa feet aaq tat araiiral ca aren 
& fear a aft vafea tt sia Bc cart ave af 3 
at afe ter garat ae et catea at ara drat) weg 
CF AAT ca aan s araga & fava & lacs 
@ia F syed Ut aga Et HA ara Vt a@ate | aaea 
NAA ATA FAAT Hl FATAMT Cj ACIFST Tr 
ea-nfea aa etl caat at fieaa @ fe aera a 
maf sea et weneara 2 | azaa® Arif aac 2t, 
azua 2 sat 8 seada zg1tr ata Bt | fag ca ara 
ut qeget | fearara ae aif frat sr gaa ga 
ag ata aaa sfaa ar eats frat araage at da 
naranat Bnc ast & fade aw ft 1 arta 2 fa at 
gifeat @ az uf at aeeqci ra Ha a Bat Are zr 
ealie ‘seagse welt Arc area rat F Arai wr 
earce 21 ‘ase vit fire st area aie at saa 
@ 1 sitga 2aeqara qarareana e Raatgare “ gar. 
wear & frat on fafys farce ft 1 set an fe az 
fgararaar et et arc aaisaad aad fl Kaa: 
faga azafe snc faesa afcarc & carat Brat Te at 
aq an fara aaa frorares 2, Fa fagraran art 
are Haga ya Fat F md Fi cet ky TFTA 
SOI AACA, Waa vata Mt Hg wafsacr ar 


cre] 

qT Ta at Hi et aay a7 a agva ces aera F | 
STG Brat set aed I saw a yaw at at sg- 
tra axa 21 fra ema a fra gery st as eter, 
Sat fraraeara garat strat, fear fra era F fre 
aria! feat azqera Ht qaat etal, ae se cura 
teataa fer @ aac vant waq sie aia 
BTR BIA Geafea ea I far ce st sat aga 2 
fe fra-cafe st tat ome ste nefsa wafer 
UT aitagq Ft ut faafea ct ati Rae aafra- 
aafagr& aq eta sfae aet at) ag an afa- 
afaa faa salts at a | 
| Yo aeagat at dena faer-faa a 1 sas cat Ft 
Qeas aga Rat at! vet are a fe seta waa 
GT FAISt Ht vt Age sua ari wa ad at 
NTEAT S Ts Lt A Taiat § wacara wa wc fear 
‘ic saat Fz aT Sea ae at TA | MIST aT vast 
Hay ( agtrlla dent) ese ae az amgarc 
AT usa AT | Wwarat mae an F caracy six 
SY AAT WF GS a 

Yo Mest HY wt ae cua at fH carer gs wt 
eRe aaa fa wt aH aa | calerd sant aa aat 
aga ter aca at fe qauge a farargarc figs 


Ls» ] 

qaa, foa-na aat fanart aq SI Beate HTT 
afea ! gauge st arat ast etenat am eraa- 
ezaatina frar aa ale & faa are ara at 
atat ae Ke wT za far aedt at fR sit aH? 
TAT HAC AT Waa agt aC AAA | 

Heya Ala B Tea Ta A Tarzat we fyercrfr ar 
emer fate) va fea fa R aaa tad ste 
cla UC AVTTY HTH fiaat st gare F cadta aca z, 
Go NIIPEC A WANET HC BEC aK ga cad & fea 
sata faa sic wa ag aq at # ga at aa 
CAT YC UAt At TI | WAUET F al Bl WEY sewsH 
@ et san grad teat at vfs at & aaat @ 
feat He Fat vest aeq ze fas sera We a aet 
araez fraat ® | cafes sezia ast rat @ aa teat 
Sie fea ae faa arate aa Wet Tat F eater fever |, 
CA THT H aa al ast el Tea Ta F Me saa uf 
MR gta 21 aa tea & fe Mat wa fer 2 UTA 
UC Twas Hela F AIT saTHl Tet sgt tat & fe ea 
RI CAR RE Sogl He CT Ht Inc a faa | Tea 
af sqara caa ata & faret at dtatar at ara, 
afe 3 ead aia Egat Rt zara at ata eta FH TaTT 
aaa ag afafira at eta’ fra cate att waa 


fe ] 

acitta she gq cera Tater ae ga et art 
at eret 21 aega: sae at arqa fe ee sat 
fant Int sai ac faaar Are sta sa Far i aet 
Raa Sa-cegt Bre Afey-zegt at 2 1 qa caar at 
maa ¢ fe we tt nf S ava gegd z faa faa 
aeUgT eR cag seat wate 1 faa ga fraar | 
UU ALAA: AE FM ALA ea? saw caer sare ? 
Saar maz ea faaat 2? ae aa qa cqeaar 
aunewy aga H afeacs a ai Arai | 


qaVET H Me ca Bray wasat F ge ar 
aataal wt qed gg Nz At at Sat as ager ge 
ann @ feat a fet va Aan naz Src fagear 
ait drat at 2 | aaa at ag at fe qaug¢ F at 
Wey Ant et vila veg Be ofs-ana aay Be et 
BINA THAT | SEA A fis Car wear gare fas 
RATYRE SIT | Weg sa arat qzal @ Tar aaar 
@ fe sam afin fran atfan aa at star frac 
mf atom aug aama & fe tar act @ frac 
qa S cere Fret Be ssa gaat fa F atlara zwtA 
firertt 1 seqit ea anit & aara a at teat F caer 
ent et rare fear ar Arca set maa B fe Fxac at 
sift @ ear snag atar 2 aa sfafza frac at 
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Swe aieaee Tuts | ag Anat 2 fe sac Ht 
Get ate 2 feast ofa wacr & (HR craves 2 | 

qian ny, afe gaat Kat awa fart at anna 
at ataianr awa ar waac faat dt at qa wtaad ert 
fe sat eel aged & eza a Saat wet Serw Brat 
@ Src aq car aet avat fe va sia at frva gar 2 | 
ana cate date fe earct eee eae Sts ax feat 
aqeg at St at tata i qeg saat aft & az at 
Gat wet | Ae at waa & fH aa feat St cae ara =z 
qug fa Rt one awd F ae car agt | Qar nfafaa- 
facfirs Sta aga gmt gqait F sat ata 2 ira 
RAC FT TH THT Ht Hata, sftaaadta wearer 
aE WHA Fae TAT a at Wear a varfya xt w 
aad @sittaan can fava F gg agamata He 
ana 2 | 

yauge st ver fyi & fea aet srreut at 
saat sem feet neat gfe at anc warfra ar er 
cera | wee fafara a aT | Ata HAT UT Aaa Var 
mag retfaa sat adder at aaata 2 fe teac & 
ania Stat 1 Exact Far SMT Pert 2 2 CHT TART FAT 
gar Pate BT Test st vifa seaiA aaa afeaen Sr 
frare-gea vet wt frat at saat dar it saat TT 


[ %o J 

Sat at KRACK TG Flag gere S sgl we Tat 
agt aga 2 | aE aaa waa Sr et Hae st Az 
TAL SEA 8 | SAR Alatat staa @ gar aerar 2 & 
Seta sea frgtia at wat wat gzaz a cara ae 
far ag sea firarta ge ale St at afte net 
Qi aet va ax ae araey aga Fag ut mc aE 
aq aga TST ATE 

Racist at fea acsraracaa & gana wa cfs 
at arte are TATEC J macy st azaet at 
snc saa frat a ata fermen wag act & faa 
fraraa a st safera eat) sae frat Sr als aa aet 
Ca HA CANTA Al al aarat) se wa fRrachs 
tat, AITY HCA Wt wa wet arat at ava ara 
HUA TAA | aet Cte KAl HEA ara Fart ar ae 
GUT TaTEt Bag wat et afsati fra art 
Sl seat sin aaaraa fear ar ae san fara 
ere oftfia aa aa, cafaa ae alan grat awa 
te Ai gen Seager at cad safera arti az 
aaa 2 fe Yana Gant steve GHA Het Me 
teat Haya ceR afa meq Beit | Ew A ara ae 
M sektw@ Fat Hat gat Be saa saw Beat ww 
‘EI TATA SIH! Weg swan tare fe sew 


[ a] 
Sagara fast, vast waft oat st, an 
SAR TEA TTA S fasas aga se gar ®rm 
ant qaarat vat gin fa fra aaa ant sas 
AARC WaT aera wT RTA s al Gara eaaa 
Wa wat Bi aie RF Pare awa Ta azet #1 wet 
at reat alee i xet at zai at aa aaa Tea z, 
eeatlg xenig gg atet cae ate agi fe eae. 
WAIEC Arq sala a zafaa erae fga-ner wt 
NIAMA BCA TE AC RM REA ATA BP Vest aC qa 
afer franc ait axa ct 1 wae & fH Sat Sai cA cata 
gtat me feat fat er sarest & Kee semeayq at 
eqear et war 1 frre cif at cat 21 aE at wroat ax 
crm Arc tH Gat S Sat 2 1 Arc Ht va wz Sr at 
aat ae facie & fea zee wt saga Trae! ss 
SataH a Tet cia wat Bat at sega afas 
dat feat snc aaft aati A eat aagat wat 
West, ar at ales We sar @ sia etac | E> ‘at? 
Gta wi aq Haart ca faz at at ate 
TY al TH SIT UE AT BAT Heat area afeea sit at 
frat dat B ata verti ar aaa a ae aR Bre ala 
gis @z tz et Wai Sa ant aH At ar aa, 
aiqe AT wt qaage et Atrar ari “ar fara 


Ce ] 

anya ax sia daaty i gqeage asa aaat 
21 sat era a ong at, ae teat qq h fea sear 
M1 sa: Sag aie art at afsa ats 

fra aaa gauge ra sada at seu F 
Mea sa akara MTA | ARAB TH WAT Bw 
SH aafe aracy age & fea aracy at azar? 
anf qagge & faa ag an ctaa daze are 
sea at }azat ag at fran Bat Bar Brat Me 
aaa enfta at et fra at qft ie @ agra s2t- 
CM Tat | Rat grata qfa-qaa dar F aga fae 
ofa gtat teat | aca B NaH ANT at ATA aH Arat 
ac qay qfaat etdt & fees agit ar ufraie 
ahaa ga fafeaat & at air a sar 21 aweeg cae 
feat nara BI TE BAUNTY ara sata aeat Etat | 
at sai? saat aaa ar afafara ttav 2 Aan fe az 
Rae fra ge F 1 seat was faarti ar Kat faxary 
Ha irae vet fear | seat aat ae aia aet st 
fran faa aeqa: eat S 2a at sa gay & 
amaia aaa & aia tas car 2 weg act 
ara fet set ares cater gene at vas 
Tatty TAR STT-Iza at He fag aet aardt Bic a 
sa & ufeacnt &t we fat Fi fire cate arrg adit 
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araat fe se oc eat far at cer 2, fra care Qari 
aat saat fe ena eat feat wm cet 2 fra war 
BAC Sl state vet staat fe sar feet acer’ 
cat THT ATIARY ETA At ca azTAt A sanfea 
wet Ria | Teg TANT BI ETT-IWza Taey aig ¢ 
GEV UW TAA It @ Set azar at seat sfassan 
sta fan adt tz azat ati sa: afeat 4 WATET 
Sera das fafa saa wre sees aeet | aitga 
qaesara qareaa & wera “sa azar a ge 
MT THA Bl AN, TAH argfia qs st ans’, A 
aaeq Rata eqcget F Gata st cart’ zaracz Hi 
maa aa Taq Hr Seafia ac fear» | 

ag Grad at fe “a? qtrerdt ava gee, 
feat fara a gre near 2 f fracg ack z, vita 
HCA S, Ala SF, WRF, arr F Gege acy sc aw 
2, Saw ama e We wave Sr fare sara Hed F 
FI AE Tet Asa EY fHAR HIT S GE Arar var 
@ wa FAT wa aesT st Al car wet aT aKa ag 
aa afar ea Bt ana te fate ger at at 
gta ae ale ar car fea af a aca erm? ae 
faarc-rEM Wage Hafeacn A sar sewn Hea 
att | WE TET: THT Rt Txt fara at Rt va 
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franc aut sian A aasa atl ag Teal Warar 
TT RI ZAVET A Je TAA Ht er Peat fe Gre tere 
at nfe ® fat cam ee ssratan car? Src raat 
eit Tal HT Cal 8 aE Tega: Fara ? aeam alee ae 
R man S afte at cea sat ar aie cat aw es 
TUT YT Mla F AAA HIT BR sarc far at, acragz 
2 fe ae car saat afeacat F ssa Ft Are fata svearx 
wae gf BT Te WHE a cad S GH Mat 2 cat 
ger uftRafs saga a 2a feraret at sfit aft 
om ort | qeq _Faqgea ra afz “er sitea 
quard Qatcqary wear Sit ag a Raa vat on 
sneat St ferq stat aneaifsa srfqat at sare 
are afta ceat erat | 


TA TA 
AUTT TAT WS-TATT 
qe tk qd wag MAS Fast F ATs Fr 
WAH VS St Ze ag seat an aftira a cz 
eat | qe ast waa aegelt Bre saTR dafita wiz 
at dafaa ater St veaga fea faa aet ce andt 


{ ww J 

at | set Asin tae. are Reet eza Ter 
Riert | Cat HTT ATA HT LT TAT Sealt que#r 
et saa fear st Sr serrate weat ast saftera 
at iacey frat st gat sac 2a? ae at eta | 
erarea frat saat gat Bt PRT BT at THT |aT- 
ora feat aca 3, Src af fasfea afear er eer 
& faa quant 22 zi vo wengge A at aet fea 
Teg TAR AT Ala A aT Fe AT araTH AIT TAR TF 
wwf aaa Gar gate ae TH HET we teat aT, 
WAT EW TAT Bl Ba SI TST F feQ et care a 
sirat 2 | 

fear at sfz wea et Geargec |Tat aA was 
wa a fasata at vat f& frat at ast Fr frarcy aet 
BT UHRA | CT WT A TST et fa Sr ate safer 
ac fiat | amet at egariar ret ara a ete 2 
fe wa ae aa Tray gia St Rr Gawd Te walt 
aadt area uf Ate saa ule @ cast wat st 
Ne Taga ATF VT vata, we, Viet wast ca 
ne fra dt a gat gt saat erat ut mat tet! ag 
araa at fe frad faa rat as sat aa wae 
fea Wa F at afe ede 8 at care anea sai A 
fama ata | ae aiea at afege St BtseHet ae aa 


f %& J 
fea | cite cat wa et ara @ ara arrac on fear | 
az uaa senty St svar wer B fea siarar aet 
area 21 ag awa Aa at Aa ama FI sit aa 
‘BM WATE €alat HLA Ai cat sa ar eee waa 
qzda sage frat sae faa 
“ate @eareqtt aa: ” 

aa @ afte alt ad a or att ar Br aaa ca. 
SU IE 2TH Ala Hl Sa HC BHa Tia wa & 
Atal ST Hl WIA TA HF acqa Ri West amt 2! 
qed sak frat at aa ararcy agai Pat ati 
sah fara qrerag et aa at aaeq ati rafaa seta 
THT AT SIS RT Et VET RI AEA Aegr aarara 
AAW | TAN HT TAR WTA GIS Aru at area 
ala gt at ag site at wr aE Ea, Teg ATT at 
FU AHA UT? ake HAAN HT WH ars Be aa 
& fara at na vat atadt te mk weg qagsEg F 
Wa BP MAT TAR’ TAS @TAT Bt WAT | 

gata drat 2 fra azar R wang _aange wt 
dai aftnat sae AAR ara cet; araa 2 fe 
KET a ela B HITY fear avawqsc Asawa Wee- 
aq ga & aaayfa sanz acat aa cal Ut saw 
qa qata BA Staa alts a ara tra ef saAR 


L 2s | 

wat saa fea wet att vas ast-qiea F AT 42 
@ | srerta arareaaa art Tar | aten-ghe qagge a 
sittr et saféva araat @ affs @ afis ara 
sarat Be qsa-aisa F Tales co 1 Teg ae ate 
@ Galt ad) Atasa 2 Sant agq art aa vase 
safe TT | AAA RTAT INT aA R ae Rt Array 
SAR CAV UT | TARE SA Ataaat at weg srs 
AZIZ Wrat Wat al LaAHI BeRa EA Rae Hr 
ae € | 

qa TH AA Ne st faa saw great at airs 
afesa wae fear aaa te Rt aegqta A et ac 
eanra at farat at, MT Gage S sitaa Fat cat 
WHE Bt uzat a aitada feats ate ata F sax 
@ Sah ata are afer at sey at TE | seeta szqa 
Qi meta aradac @ ga la ari age az 
aan 7 ae fe we AMT Ze TI Stent Tel aa 77 | 
Het TEA TAR EAA AE wa set wat fe esac a7 
areafan eaan sate wel wT Tah era a zai g 
afre avera catatet zac aga guffaws fm 
nga staat wat 2? wea are? ae eae Pager 
wat @ rat 2 Sue wei wat sat 2 2 2 98a @rar 
qyaa adit FR aaa zeta ta El aat frac 


R 
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avai &r Gar Ha Bre awa aaa F ceeg sas ay 
seq aaraatite sft vat gta | er ata set Tat Iz 
afra trac sca fewer aoe fence dt ata @ 
afae araea £1 wer geet saa ate aeg waayTE 
ant care eT Hag | ITG WATTS AA aE set 
gas wtaa at cet eva | AE TAMA aT fH Haas 
set BIza-nn SI fatica aca & faa ca ssa gs 
SANA BCA St TATA # | Ae aE Tenaya 
cae fara tara aia aca AR | Hel TART Ta AAT 
fe sae often tar 2 eet wa Se gga fe ata 
sq ata? aff ak at awl fratrena & 
fxxz Brat at sat R Wa aac wat AgxT Art gz 
RTA AeA | CA THT HE AT cat Ate A sadta ga 
qug daa Era Ht uted a frat i ae Tega: THT 
at cant ary Mt MT THR ETT A THTT-Ta ST 
sitc fanftra Het cet Ut | 

aig cena fray ar tex Bt cat wa fear fre 
at reared Te vet A aKa, Car fagara arcaanfaat 
& exalt # Geet at @ aa sar 2 | Tage A sre 
mia ant faare fixat | satt acer at fH arat a saR 
SAIC AKA REM | TET AT aT RIAA TAR 
Re ROA FT ATT a St | TART as AT Ta aT fH Het 
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STH ATH ara Sa fT maz) waar carat 2 
faazaedt qa fag afta Sadiq ql at care 
act fear oftea at 2 at faata oerg alate Ha 
S arcy ag aaa fay at sravafte cei at 
qfa ait a nar ai fear er eqracy at gee 
afmat a at Tawa A UT | ae BATA RK TNS VI 
gaia we a casaat aaa wegen a wz fzat fe 
qa oH marae afer Ine sat at aw Fak 
AC HISAT F | LATTA ARIAT A ATAT HM eT TAAL 
fe ra aa teeq at Gage F ararfrar # awe 
nex ag faaad vast atarfts enfe # arar 
7 ST | 

NT At We-wal Fr wat ware fafa ar aat fe 
FaIFe TH T aH fete A naw aa sm! 
qa tr at wanTagsT A cE et sa aA sat 
2 image @ atarar ear fat ara | aega: 
frare tre meer fa aaa ¢ fr @ gz- 
aT Stat srt: srataa et 21 fra sarc waa 
st atet waa atac A ann fra ac wwe 
act ST ata aT Gear site saa AA aK THA 
warat @ frat saat «ower tt arat @, cet watz 
naer fae dene att gpa saa feat tere 


[ xe ] 
erate: fate EM, aa Ta ea, arafa amt, 
aig ay fe qa: 2 ate at ata? afien afar anz 
aes rat sat Src ser Sr eet Rava ager 
BMT A AAT! | TH MC CATR at HRA 
ama ara wat ca aeding S qe adt fr ana) ae 
zgan ezaat @ fast atari st Fat cag at 
ART KAT AM arate Bnet Hat Ht saat tq 
Ae Bt at MraRaHA sat Va | 

Go Asawa AC sant Raa TTA AasrfHat a 
mre ga % faa adt aatre fifza fear snc cas 
faata &% fra az aarite @ deaftai ta eat | gar 
WRU ALT ara RI Tar Me arat aaa fake 
HAIR AAAI | CA HAM R ATIC ATH al cq 
MIAT HI Ta SHhaat st aa a Tye sia aAwa s | 
qq T&F Urge ge aT &s fears Se Beq wet 
aegt Rta | TANET BI AT TIT | TAR BAet 
sant sat wer at offs & faa at) cafea seta 
aaa first ara faate & freag agtra aca aca 
ec frat 

Weg ct att R fare ssa a Bl ae TAIT 
HAT RM Aaa a ada weal Bl wa: Ri sat 
qaggre 8 faare ar ofatra fear eat eat arara @ 
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qare HTa st aterat st i sea St firme ar nazar 
aaa at mira) agen saat faa ta aag 
EMU we sagt Aca at ma sta ar) saer 
acing 8a aaa wae gm, saoR aafy ac ox 
Sls aan G WT Wey st we ag wat Haca 
Qh FT| sat ngerera FBSA oa at CHET UT 
HAT Tait ead at Tar fear fq wa Fra carat 
Br aft ATA Ala SA AAA Hl as-qraa BTA H fea 
fasfaa ac frat att aat arqy aera-art oc 
Ba SQM fe carat sas Furr Wr war we 
qe GH Harr wes H fra arentfern sass Ar caz- 
a a& faa afta at wa) serrad F Waa Aca az 
WE STH Aa Hal aw caw daa at rant faaraat 
HUA BLA RA ge Htai Ht afrmc adl ai weg 
TITS Meat Feds waar ¥ ae aa fase 
MAT Jaa et | Bala BIA Baraca an a wea 
fear att fe afe om are faare afa we aE at 
SAH Geta sae ait an Teac ara Bnet aE 
TEEN VAR Heat sr Tat eet & fea afta 
art i tat neeat a Taw TsaaA Ala Tat THT 
awa TT Ha qe setae gne weg sas 
Stara Bi wea AT Arar z | 


[Te ] 
wars Feast axe siren st fe F aaa rare 
enatte t hrat gar Ba eqs fafear fers Hr ate 
HC ATA aed 2 fa cant Ac Ae S zz Fr 
ag tar Ri sat sare fee-eqga yeuge 2 qTeer 
wat meg? et ars ac Ge Rarane afte are 
azay (cut ar an fea aaa R aqua acta 


wat fz | 


HAM SIN 
TE Al WIT 


act & fima at TaAUET A HTS tr faI | mAITA 
a@ frat Suc arfirat et ater FH acat a | 

wicaat we aaa fq aa Hate) Ae 
fret Snx sverea frat ca er et faaevar Bi gran 
aut arc fara ac ation a ca at agt agar et 
aay Baraey Fer at BAe A anit az 
Icy Tet ease oa HT ATE | HAfter Pare os 
AEM alat cate A areaadia arr ac at 
gern’ wit feet € iaeg ca gras ars acara ast 
ast seat-geat @ 1 frac zat sac arg anc 
eraea at wra @ 1 econ Brat Vat st TA ATat 


L J 

@ 1 og aa Sa at ae as aera Be qraTet 
@1 arr R areas cega a eta Bt afta at 
ard | wagaai Sr at ae saat oa fae @ fiw 
aft agarat aca dt argate san sare frat 
feat dz 2 Grae ae R aga fare frara six 
sat & Byat Aras Ft Sl Asa Asal HE HC 
GHW He! aK saa cha gan S ea aga 
aut afsatt 2) Tea at Akrat st aise we fac 
qq Ria at at fe ae areca a Anite at sete 
Taret eat & qwavwet aa freasfa aati Fr 
saa saa t Hara & faa fac acd F 

Qh TATE ST cA aT sara et ataar 
GLA UST | TAR HAUT A WAT Baa el ay st 
at | sant Qiaa Kara gaat et at fe ag area-frar 
RAST LHR TRE Wat Te sara fra oar 
at att san faa fae suafa ae at fe asa ge 
ata ufmaiageaca fraa ae ae erat F 
array at atta a Pac ce 1 Eg FAT TG sears gat 
fa faxge ad anRar et arent @1 aati sae arg 
gagi et | cafe ae faage at are wa Te | fare 
GU sae TITS aie et Vi agi snc seer TE 
ufesat an data @ eftar fear ste ox afige 
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Hafan sat fea ati faa # fra nage @ 
saat aire afear at warag cae ftar er ut 
WAT AT FAVELA AAs iat Tat Stat FB 
SAH Atay AIA TAH Arn x atfsa a cet afi | Go 
WIMNUET F STAT TAT Sat ate WE F | cq arate 
Hl Wet at MAMTA Hy arent ane feagqe qe 
sea fear att aeaee & afar t a3 ea WaT 
et firftencac fara 

yeast & fata ca Age azar at! gat ara- 
Ral WAR TA Te A EAT ar) ag React ae Waa 
frat & arer 2t fat 1 foar faint au? are sued, 
QaRT MT ART At WI) HATTA ars Ste, sie 
STS HIE VA Tayse at aa ae fea aa) afé 
Wag & fear gta Bla Aa ate aaa gs wt 
Sy Vasa Fe st afas aca ar avaa om fe qa- 
UFC AT HTHT ae BTA Vera A aeqe ga she sa 
{Ui FT aitaae st @eraa: Gare ar efaare et Are 
erat! fere ofa & cffara FSaada aA gar 
at Saat aut xfs oft at re treat werq Fazegt cae 
Wt TAR TAA A ATAAME Wares wt Es Ad! 

WaNZT AT S mH vat F ca fear wars 
fearear et sar gi fe uae aaa at ama et 
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Vast Je wa Hel Go sense Br aa on fF 
ATAT TAC TaUgsT fH ara fexaar | gs Sarat | 
ata ca at feet sre aati aeegq att ca ar 
faaret & Ararat ae feat waat arnt Ta Aa- 
gata fae seara ae frariae faq at traa Frc 
sa faat faa ce se R RAT Tal F fea ce | waez- 
WUAYA ATA S FAT FA aat Hct | 

ME TAU Ht slay TAY At | TAH TNASART 
aaa feat nat seq feet srcata a ag aga 
feget firftert @ saa aqua ulaga at gat a 
cafaa aa agatha arat @ ara a wea 2 1 BT 
aga ta ana aaa fa saat are a at ah | 
ate etag art waa @ gt fara nai set aA 
AS Al Tara Ct Wereat F first Wet Fat 23 FI 

“H feaqe @ agar ate ad sty a wat ae 
AVNTAT Talat H ATT ATT ADA Tr | AMAT F 
ar ay Melt awe we anusla maq Ta 
wnat frat 2 fava & far fear aca F 1 tt Tae 
UMA UITs Ars Warare feat wHrat ar} 
zat Wat at mY RF sag shes at ow 
ere & art de gt! qemagiag Fat ome 
sateen oft | ste arararrr Sr grey at frat & 
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faa aattaa afar san aman vet aaredt & 
Ha gt owe acet (eat arareat et ata carat 
quiveg acesat m-@o ) | gat 8 tana a eqraee 
aveaehn & ara @ aftfaa et rar get at cra 
actay St carat & arr wt RT Arava _ FAt | SAK 
ara dt senatare Bt ae wat | aai ac TH AeA 
a frat gat | deg at svat aa Brent xfeare st 
Slt AAT Tat | Sa AA eftgre F Hea Hr Hat ar 
IE TT Wake fo at aa 21 afte a GUAt Gaage 
wea frre ea aa a carat caraeq Uceqat Tet 
eva, fed, az cam, wa Hat, ates, fiza- 
gu, THA, Hatas, signs, aqdarcrarg, crAzge, 
quaiatg, Keatg wie erat a qat ga ay 
¢cuy fo A BaAgC TEA! agi A Hgt, cater 
slg aa giana faara at @ra a wr! rae 
AINE AL (cue Fo A TAHT AYWUA BTA TAT 
CA MAT CAAT TATA Ht TTSAMT 29 aT st at | 

a wreacat man azar sedadta o 1 ace 
ace av & fecrat qaqa carat caaq Fr alts 
agaat qat fara wa sas at aga ast oftaaat 
Te at | waH arg aaraat @ aftaa er wat at 
aca ataea & alate saeanrTa fF Anaraea, 


[ x ] 
augeat & afsaniaes, Sacer F ag frit, Inc 
saTeTaee Ut ste Rrartez PMR svafeai S ara seater 
ata ti watt anata erase & am fer 
qeara age at fee mast | sea ai wear afer 
fe at fuer Saved Hoag ca ga Are fit & 
may axa fag ai ce afafte eq arat ae 
HIME BAT TT MT Ta art nafs aaftedt 
& aa at saat aratarg site aftaa et var ary” 
“caraca aga @ fir ae sa ana sara 
wai st mMadaa Fa ta tet Ti Taras Wa 
‘a @ aera aet...a afafien wa ae zeta sez 
qiaga aie uneiea faga Qa aeq aeat Ft 
ant wis ara t1 fieq va asa ast F saat 
SAA MTA Tera Vt TE at) Fai ws et ws aa 
@ Vert TAR Atac wwe, wcawa, ste saa 
maaan salsa ta at at | fagea: saa afenig 
saafa git @ giea ati sitt sak aad fava 
faeqedta qratanti at oea af&s ara a aya Feat 
Bert Hata TTA ara aa qs at afeater ax 
feat 
“aga a wai a giza act ate aga a ary 
arafwat & aria & seta FA tia free qaaac 
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aeat St ara frat a aa et sea ag aft ame fear 
afe sq ai a aiza 4 afefya sea & fare 
amnara t afte aaz aman ara ® sife 
Re gat at, wa et aera aise sears at santa 
e feat aretac agt at aaatl gad gare at 
arr azat star a oafafea atiac ett aa” 

aay get atte ae al ata arat & cant zara 
fear ofa Six aw aria atat et aca ce at at 
Bat SAH WMTat CsgHl A Barc Toad faa ary. 
ad 2 ywart fagr at saat fa adt ac ana 2} 
warary frase faa waracy et ge arfea) 
wa aa at ge faa ak sad ag at atfenata ati 
q G4 TRH GREY) sat ag faaa aie a at 
Heart qavea at seaite ste aa ufeat er 
fava 2 as) Sad tar aad a ay At SAST BIT 
Rela aaa at a agra? an cafaad wat a 
Ht fae aat SaR Ae KA FH gaa ae facae 
asa TE at Bisa Fe | 

sera aa cea at fe aged faunarz anit 
auat tga € Are faara we faga &1 cetfea ae 
AY WT 2 | 

facaarq dara sa & HategT ATT RK fazer 
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feat aa % tet ara 2 | ae areva arary 2 | Gia 
qe et WIta Het cast sta wrt cel at sitx 
Ta Me vist et Hearst S aa sae sas za 
NCE AG Bl Bty Agtat Flea get ar) weg 
Atel a_i F aa teac 2 saat tad aia aia at 
ti ta wae Gar dare wan tae araw zat 
@ fe seera oc @ fanaa ac et aeatra & fear ut! 
ag fai ar eatea ace i “ai afinat ana THI 
a aa a fanaa trac arersat dae aq a aaa 
2. (et aq aaaa BA WI Bre alors art 
aarat Q caracy aa we! gat SF war, sre, 
ait wife atat & aay RTA F4 Arwi ( fat zt ) 
Haat ai | 

att A mwact ata aera faaafae F ara 
fumare at naat WET | aai AEItIN A carat si 
@ dena war wiera feat on are afa fera ata 
att TH Get Ha A, ae fea feet fade aaa 
Uat arta ats eR faa safena aerawnl carat 
fentaeq cat a @ oe Bewa Bre aaa arazt 
ael SSHRC AM wa wea | ca azn S facmag sit 
& afta wt aga gg cara gsat 21 ae aeafas, 
aga fear ac fadia di ata saat fafa ait 
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wet UT, THT AEA at acre a ati ae neat 
faq Cat Ws we 7a fhe agrere st frat wera | 
sua 2 Set Arar at fa ww ofsy casa sR Was 
Rt aga @ sifra Seat Wat | saat ata wt sa- 
al GAT Hea I st fade cussed s saa qetr- 
AG vt Ha I! LA WHIT S Bala Aearfeai er cisH- 
SUH ACA Tt Bl WAR Hea Arc swat st 
mae Sat AT marae @ ear zarz2 i weg 
facaraez sit Rt ata afre at) asag 2 sete 
@rar @t fe crat agrentt & fraargare deat aa 
@ | caifea sera waeac care feat att aR SF aiz 
fac at ad | Art a ag acage ut Wa Weg wea 
AYU ted HT | 22 at age F ata act SF gang 
scat atag a sie wat (8 aaa azeq 
Us2au fame ( wa Lake ) Ht gas ena fear | 

aa nat fora ae ¢ fH ToAAt A are staat & 
aqa farmiaey at sndfes aga at at) ae ateafirn 
TH aa ft) saat azfa cet saat fe aH are 
Araet A Et WS Ri HIS KC AIA TART are @ azz 
al SAHA a Vat at | zat acy ar fe west Ra 
gaat sat ganas fi ae ota ad aut 
dat 3, Aq qe Saar far et | Shen aad He ws ate 


aftarnniaed at carat facaraez at ARITA 


L 3 | 
aan sitet St at Stearate are aaa Ft Teg ate 
ST MAT Heal V sz St gar at aga ati saat anc 
ut fe RUT Bet a eae AMAA afea aa aT ara 
at Rati ada citer aga a at sadr ga fr 
saat atigaar arg an fafas azarati wea t 
fe scimat & feat aa az atama & acqatm- 
aud ac facanrg at # graret # cer | carat 
fagra ayat st caaara feat az fade St aaat 
ayer sed BAe facaarg st Herat at ag- 
AU FH GS TH Aqes sara Ft | wast Vf ar 
Qe RIgt S atedt aw st arale ait at : crvant 
aH ai net & afagfa 2 1 sa7h feat F aa at Tat 
at | aa at aaa aret aq ac aKa F) wTET 
gaat ag vat at fe ea aa at qaaa Hat sat at 
wate # sZt ata | faanare At aa get ait az 
AAAt I, AT Lt SAR ATT ar | Teeq Carat at 
eaufa # az aaa @ sa BH agedt casa a faa zr 
Sa HT AT UTsaTh fer ara YS HAA Hi Aes S at 
afters frat aaa Ff aa: Seata Trat R feat east 
ar srrat Src fren frat | Mara ater S faa a at 
rat oft Sat VITAE St weRTT a fare at feat | Treat 
Qe aceaat # Arfrat ere sire 21ST Teat F 
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RAK Ae acetal at Guia ac fear Vi argt s 
arvaeqiaai at aaa e ag a st KAT BIE TAT 
acy azar wet = A 
“gearita fast a az: aetta 1” 

mart ¥ va F caqeqt 2 at we sic aca 
guise gt wa | aed facwraee at wena feet at 
qUHT At | ateg cares ca WHIT ATAA ara wT | 
SAS GET Tat ae fF awit Ta Gena far F Bz 
qt fae Se Bear a ea ware facentce Hara! 
seat aat @ gar, Hayet, atta sf caraca F 
svafrn au fatena we fea ai aaa afyfr at 
st sarfta ntaa 2 2nt aa Sr wera afeaa Hea 2 | 
wei ae fe armaa ait gaat at at az frag Bre 
TT AAA I TTA Srgat Kt aeray vex ae fat 
qt 1 St feared saR Ta stat Serer aE sat Taz 
2a 4 fe waa arate aati at qa ara adt are 
WITS WATT | saat wetat stra sa Fraqzt A 
taat Far at fe ca gar at aaa feat 8 ezai a 
QU WaTaT Hct RB fas ag saa atgat at gears F 
Fa MTA TTA T | 

OH AMC seat Ve scare wt fear at fe gars wea 
HINT Maen acaqs @ afer aezi ra 
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areas faa seer wagq¢atg agin cafes Ft 
sdina fearti na az at? ma at faunas sf 
saa fra Src wat fe aa ca astaa sth 
fuera aita & we TR Bie aa fagra aftea ara | 
dsah alat Qact aiqat ale sare caracgi a 
wiza Rett | Aas wafas A ca sear Fr 
eqtare at fear | Bre cae faa ata are waai saz 
aca & fat at saa ar 72 | ale ae aar Rr sat ar 
qed at Reg tal | Teg Ara F Tara F cay wr wt 
Aga Ast ser @ WaT RE sacra wa Marea gafaa 
Ql Brat 2 at arat salsa F tz sat qaca R aere 
qaat ama 21 Ga aaa at af Fk werqes 
Beate BI AealA HLA 2 at sa aa Ata wa- 
qa naa and ei Ae ge ge st Aaa awa z 
feet St saa ag at faeat drat | Sk agat ear 
et Cal HLA KI ST Arazat Bl BE Brat srsitfa- 
Sl FF WAR Stat S| TA THC TR aT sR sag 
Nis as ads at qa ca aa wt gar 
neat tates & wage waa at aGiaq ae 
afted asa A TAR AAS Ca THT Ht wat gaat 
ant rare gt wt feat | 

frcarae At sa Fat Hea | YT AS Tl aA Ta 

% 
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TU, qelaeat at) as gtaatat afaa wfeaa a 
arae at leg sea aT AUT R agit ar Iza 
facact ant tear | Bre sa fia Kt sda acl at 
Hq saat He Aza fast ast WHT saw sega wt 
qtr Ht ah | 

rac fsa qaqiaeq asa ge Ht AH A BI saz 
qe froma &t at ase faca at aata at | dare 
# asa Ge wt asy® fsa Bat a saa 21 azar at 
@ist stl Get st Tare at san ataaigea gta 
aaa | neafan ge site areata fara ast 2 at 
aia asg Tqa S ra ala Hl Ws RC AS t 

“qgalaag aeat gam aeaey zTarae | 

anfamaatantg mifafgaraé ut” 

qeqa: carat qataeq sit varat facarezq ta 
at fsa att qe fl saat aaqcutat Fat Gat at 
BAC UT | ATAL TALAPT GY Yat Ae ATL AY AT F W- 
am aime facia cl ate erage 21 fears 
weit nett a gafeat ama a afafta waar 
agua at aia atlas wart S wha st BR atl 
ca Nae A ATT a sat ag a et ete cadt 2 
fagia ac fara aat gfe ar carat at Gat & 
ana fasa tia @ ew at quar 21 ga facm- 
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we at zal gg atl Maa a qs aT ed site 
qzaica @ Teng al ata F aaa ft ma F 1 Bt gat 
Qa at Tara Vitara F fat aata at) ca ste 
wa at svat fade dtwa ari qaig ate aig # 
WATT THT BTA Ti Brat arse aaa deg 
gcfaa gre wat et saat ae ata aftiarar at) 
Tat aqer IT B fax ways sieges st Arex at 
ara co. aT BI At aal Ara eat on fe ae que 
afrn Fre at Bat AA wit a cere S aa F 


RT SAI 


TH A UT Ft 

SUNAt TATAT Loc Lo st ahat F wae wast VI 
Tq aaq wicage at falar Baca ut | cH aT Ta 
wat & faarfaai & siatat ho araitaata cada erat 
& faa sta saa fea 21 ateat, fasarzat, eat 
ATT HUPT BATA, ACAAT, WT EFATHITS AUT 
cata sifz ze arat 2 at aaa ar far ar! Ga aEt 
EM A tatu suiq anwar cada at aut err 
aga € weg cadaat & faa oe fade wea ales 1 
wader at det Sa aes afaxt a aut catt wat at 
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ATA, WAAL, STAT WT LAT Bl FST TST VT | VTCT 
ae ca atarta & fatat cea ast a sfaa car 
21 Reniia F aaq at sa trot st sat at) 
qeg a: 2 sa Ff oofired at drat aa feerait 
® wna qaaat cwsa Met gaanat usa Bs 
aq fara, atest afe & sera, waa sit 
SAR Tana BNtsHt R svar ar aq wt azet 
tim gt ad tar seats ar qq anwar ast 
arat 1 fe ve arfedt tir 2 ste faze See et 
sett | fgeg orf at dusa-gfs ag at wet 2 | ae 
TY R Basa Ft avavs a fF gana aaa ze ofa 
ant gern & aa faaz faac Fa we fF 1 fez ez at 
Sidigag et aate fac anaar at area! ag 
ANTSA, AT TAT caTT, ae Fac fasara fasta S vet 
eat Sit at Bat | Ways Lo Hr farts Gera At BT 
H AAA IS WMC TT WA | TA AAT vast Fag cre 
ast at | fa sittsit graa at azra a faa fate 
feat vat ag cise afaH ezat S wa TAT | 

Talal TNA HI BWA HSH HA cadsarfaa a 
Ul | Ata: TAAHAT HI AT Aa ca RK ea a saltua 
at ag at dant & weg feat eza a mag suftaa et 
aR TEA RTA Glat Arad Rests at 
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aw eat ata t farg stay at at ware at arat- 
TAT SAR Bae at |e ar ay at F ale Jans TTT 
a ai & cadaar & faa gia Fc aca aq Ht a ATA 
FA FUT UT Yod Ait | cata qavtee a va fava a 
HE AT Al Hag aul Stet 2 | Teg cw ara caw! | 
VAR Alaa CH Al FEIT UI | aT Wat Sr yratt- 
AA ST Hsral Aled Bl ag aeradtaar F Ja Hey AT 
AC HLAT MA A | wel acy 2 fH sera ava faze 
atc faaa ant st cai aet feat ag waa daa 
faafaa set gt lag gla sae anea areal a at 
Wat el ae seca Bre sazgerfget F aaa dare 
enc & fax wea IT HE cara, BE aizar, zt 
aN, Ha a neat anna Taw sar fem a 
VHA TI 

fra wag carat zataea Ae facare at are 
azaziat at nea fe ceacea fcaraee 2 vaer 
aaetat ealnte a far | carat zataee Gearat & | ser 
aur mnt sinna at erat aearat fanart frend 
feart asa & feast a at Sk vee 2 a sas Brae 
STARIT Hl Sta | carat FAcstaeze LS cafsat ae wear 
AAT AN WA AT aet HAT Blea A | Bahr waz Ur 
fe a wa ea re ary Ht aa saz ata Bre faaet 
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Vat at Baar aa | Teg ale aisr et earat Talay 
2 saat faara ac frat fe sak aa Ft aeT-AzY Hea 
et Te CHR 

saqa a farce ge st eitafe aac eat 
qaqa ft mit Tea aea stat sara ae fear 
AAA: ET AMA IT LST at Se sag Fer fra ara 
$M 8a ast ft aera ac ae! fees az I 
Mentarcray F fest at on Rrstt carat Tatas gS 
frara cara & faa faa gti arcweat gat rar 
ast & a Bn Tak way aacaa SAAT aay F 
UIT VHT HI Tae at Tat | wacata wa fee ST 
fag fren & oftsa 21 cat vfs B acy atfaat 
ACY A Tast at aia aa fea at feast sara @ ag 
faq at magi at aiaa fara ata 21 gaara 
BATA satay @ cafes ae carat zaraez Fr 
aatdta aaa at sa ae fader aa ars F 1 carat 
qatar Hl tad qe wa 2 FE “Arana site aeaifz 
aaa H Qugea S aaraaA Wea T HITY # BAcATa 
et sera fia g | tata eR aa a ag raat aaa- 
ata 2 fe RE Aiwa Hr sara Rey fear ara Arve vet 


Sta 2 | 
WA WANG Wes EM | we fecatatze zl aeat 


[ 3 ] 

frat vet at fe sears aeat St aya ATA aE TAR 
Us RI WAT MeT Slat wl acura: Tarat caraeT Fr 
at gist aifeta at faara stqet ae ya AMA Te 
Ett | ca ata Ht He Brgfrs faarat a gat wt afe 
@ Rare | wwe] ae ge femaeg F ara Sr ae aH 
aR | qeaa: ot aedt at ganar gt sar Bx 
NAT Beat et aqgararfaa sat Tat arsEc Arr ar 
faaa fa agat @ asat Safe et aragraat ff | 
eq Talaez J aaa “ qed ang” Feat Aa 
aeat st faa sh get aaa i fave avr sag 
gy Kr sqzare fat ara aE HA At 2 | 

qe facmiaez at vanzy We at aga ATA 2a 2 
EHF Womans A ca He aga Ra cara fat strat 
@ dena & fart a, 7, a, H,G, YF, H, aw af Br 
quel THC A wet Fi a Hl Tawy at aaqur et 
eqrary # frag stat 2 | cara Are saa@ favas ae 
aga at sta F Weg TAR saaate A Tat wat HVAT | 
dena tet ga site fravagarftat arn B fat 
Qi searey wt fadt sragraar 2 ate fafa 
SUS searya faa at Azet arat 2 san 
Szigry ga afs aia a faieafafera xtra @ 22 F | 


[ go J 

“gett ag aveatt aati gs gx saracay | 

CAAA: LARA ALTA AHA WHT THT VHA N” 

we ffemarz R deaq A carat saaeq ast 
Vearryg arent syfeat gc et TE ca ata az 
SAR Te SeATTRL A afaw vata vet fear ar | carat 
quer t cad “ Gear cag” RK dtat a_eana a 
JSAITY WX aga aa feare she marit et vay 
faaté fe asatat ssanq qaqa a at ata fear 
RT | 

“zane sae wa afyfa Sic afait se ag- 
UA SCT ST ALTA FH Ws F TAT FT! VaR 
wand safreg, Agena, sear, Bic Taal H Arr 
qa srl qagrat at aera att at) MAN: AZ 
ate Aare Hat ws F aga za” | 

O aNaer ATA STAT R AECTT WATT Sr ATT 
faarfa OR at , vas aahfaa aifser atx sara 
seraaa ofeat ataa aac ag fafaa gina 
Sea saalaAK Brazat A we seaqa fear ar: 
qteg rae ge fica F aaa arated site Tet, 
vat frat a | qaaasa @ FA alerts Ast at uf 
frag frat? awa fax @ HA aata Ha ATT 
faafta gat 2 Aa et earaeq Aaa fe facmaez 


[ wt } 
& aria @ ara great @ arn sag afaca «7 
@ fafa arse fier qaeat & faarfia acd & 
sit ag wtzat fe ae aageta sa ae vt aaat 
THA RST wa get Faq enat Ar PwUe 
faerfaa faaa St vensq Q@ fax ac 23 = ate 
fagea: az tet fe srnt zeafe afeaai ar frac 
tema tat ag gama Fama seare att aa- 
faart F Arar Mey st sare Ff carga cea F 1 gaaS 
at afte wera ar we frre ar feat azz ar fret 
AYR RAT Raa A2aa acta nawal aa 
faq afeat eafanfs Scare S eat cava 
area, eat aifgeradizat, Far aq aaa, aa feast 
SAT THT F aeai Ht TH TH ata Bt Gaal Fa B | 
Sa facaaez 8 aaa alae Taare A Hat aat 
Jal UTA Ct TalaeT R Gara vt are face facar- 
TERT Rat ael watatl gad Tame faa 
Tart fAcsaTPsT KI CH Bag Taraty Bray aA- 
wat wt, Tat ware face at gatas FI TH 
Saray fast anwe AT | Haat: ae Braza-fgesq 
arafiaaa tai Set va a see site saree ar 
acy et Tat at | faces anaeg at“ ara fee” 
Rel aca Y—ata fea ag fe freat fear ara & 


[ we ] 
aaa Ot wutq waca att aiftaaret 8 aaa 
qaraeq at far alae Bart etait aq vaR ETA- 
EA at aati can afatn ag ved“ Hat” Ta a 
wt gaa act ai ana fare aaa ‘sane ar 
ae aaa afiafaa te at free ve ft cafaa 
ett —ag at ag ata TI 21 Tatfafesr Ake aan 
gutaa 8 faa zataez 3 Roma & aaa of= 
guy at avea faaaa frat at sta at ati ant 
Tay St Fat TEara 2 site say at race cfaa wai 
Al Fat Way sf wes ae fava wi wae fae ara 
aaa fear art wasa tira wea BR sara ate sfaar 
% faaia wa @ me ae ar aeaa Me wet 
TuMgET agt Sati—za fava wt wt seer qaafas 
faat sata ac flat) atc ate att 2 aaa 
ONT BAT A 2a et aca alt THSi wT F Asa: 
aaa acal a faam gt ae 2 ale ANITA BATA aT 
TRC Bl WMawAMN Bt Alracy xt wars | aK wt 
SHA saa cart eq Sagara zzz a aaq ar 
aaufsqt ac frat atiaah afafie cma et 
atltanta cartes Raat darfira 8 WE at) aear- 
gett at regain af saa gat Bate az ca 


TIM aie gtr ATT aaa a Fatl F alae safes 


[ va ] 

stand € ag tara at mea = 1 weg adt 
sara # vast af amifta et mat @ ter cer 
Bi seq, fra sate wareta adtee Bret 2 ata 
act a uftsac sarfta we ear ve sarc fac. 
aire Tat srqat gfe sic afe arc znaez at 
afer sit atfe at farfga we fara” | 

aga at ada oftftafe aaat aaa a faa 
aaa RHA vet 2 | sa: aut ate erat st get Ta 
21 wat et generar site eat ar srava afeagta att F 
TST BvlgH stat et Me Henfsai se awaze sar 
at Gizat ata Fare | age ar cae faa ufas at et 
zat | Atfizra Macq et wenafa cadtar st aT 
qa et S! Carat qawaeg F TAG TH VTA YT Beaaa 
Sr Geuaa wer 8) a care Heat zaraee ar 
A ATM NAW AYA RF AW aqayT RTAr 
HE HT WAIT Bl ara wet Sl Farat Tavaee WyT 
Aqwt a aaa haart 2) Ts Peigesl st Waa 
ary at saint giet Bare) arn agai s 
anfeaee a at aa wet sr andti saa at carat 
zaiaez at faaa afe ste gat ge fama aT 
aad | aa aa We Terwt at xta far) wet gs: 
ara at F carat zatarg He sale et gat TH | 


[ we ] 
qraa Seay 
vearaur a faa saa 

zaqiat zaaaeq we facatase R area kcuc fo 7 
ara Tl ae (eeu Fo aH Gem waaay har! wa 
Us AAA BCR Dalea Gene at art Ae | Tatars 
urea @ at aearat 2, ara frat site ater Tei HT TA 
Rt waa A at | weg Tart @ fat za F Tea 
eater at sragrnat at 1 witaard a qae-faeq aT 
Se arargq 2 ag dare % feat Ia Fae ara Hat | 
wet Wa AT TUT ATA TE S INT graeT a A Tala 
ara St sregiiza ae faa 21 weg stata sit 
aa ons wget ge wet fers at araeq 
TSE Tae ae set et wea alt Marfa 2 | 
aimne faer ys St ata sare wate ae Gat I 
eqaa Et Hat 2 | war fea ca aeq #@i we a aa 
AKC Ta Fa fear | THragre Me ates Hr ag aH 
arara 2 | qeeg afm sqrt cava fa at) faa 
wat ara-frar saat farsa gar & fea aaa. 
eqfa aca ft cet wt Te Baa Be BY GHA 
fara cara sveafia faerr @t forex Bt ata Zat atl Arat- 
fear areata &t cafaa scan aet aca fe cera Far 


[ ey ] 
fram fea cafea fa saz otac wa of 2 
( potentiality)  faarar mreata (actualization ) 
sagas & 1 cat watt Je S vtac fran act ahs 2 
fearat orgata Rrer git at et awa 21 rafaa 
wa fusca stat 2 silt areca dente Brave at ge 
fase atat offer aca & 
“aa Rramgfae seq” 
fe aa grat at faa ae at) sa ai a oH et 

sea grata autq faarat arafe aie zee Fr 
aa act feat ata | deqa: Waa-wsa card = & fea 
aat feeq ca Aqua at oars & faa 2 | 

qa are Reames sara | 

AMUAAMFA YR Beata, 

FT ATT ATTA & Il 

fattearat afar | 

aighte aaa HAA: | 

VIACAAgAIaTA AAG 1” 

rah Waa g rq A eer asaeq 2 arat 

2st ee at Nez ag ata staa aaa crate | 
saat ge atc sree rer at aet aay @1 carat 
amace man fra 2 site ze aca area TS 1 


[ ve ] 

garaeg A card & flak oat ar Are a Rresag 8 aeT 
& fed agra ar) qeq war 8 agar frat se aA 
afergr sagas at | cataeq B Ia ar et Fal HT AE 
2a site qeqa: facararq Sr aa BT saeTHAT At A 
at ara fra ae caraee 8 fara fara fe art aT 
ait’ at czaig dint | ae flcmae aia aga ad 
| cast ae afeata and Bi ait a Rega a 
aga aa 21 Fat Faat qc aga as fwa aq aga 
STITT at 2 1 Ae way Ha MUTA BL aE seat alsa 
a | zaraez a att cafra aH We F atat weet | 
gic sigtetz & faa seit gt ide fone cat 
@ ma ace Rat aa 2 ae ait at aracy freq 
at AT HC MARAT AT | SAAT at zaraeaifaa afer 
at sais ati ca afaqr & ag aga feat @ afar 
Qi ca safari eae saa foot ar wet a 
ana staa caata we fear ar SARI BA TH RE 
Gar fer vat frat ar St saat afew Fr qt He 
GR | ATataA TS A zat adtat Ace at ame fea 
1 3a 42 Glued @ qaatq Sat fier frat) Tae 
waar ast ast mia’ at faauasy fra chiar & 
(_R TVA BA TNA af THA A aga 
qs aaeZ Ragas ataq qaqa ati aa gaa 


{ w ] 

Het atti at aac gquaeq St sugtate fen, at 
SAR GT Ut AT Ais Faces Feat waz az fray 
sata“? ga aa at fe anaay a aa ad at 
Tac att az ee aal a ara HU |” 

ag afar feaat afsa at | cast at wen ay 
naa et factana f1 ca @ faa aa, aa ar 
ana atta st araanai at) afin ad aaqur 
AT Bt AAT Al | AaTSZAt Hara ara wt aga wa 
tf slt Alte Ta FT vaR TC alt TAS Waa Saar 
qat et geast Src afea wat A wa 2 ane 
Gat AeA Aa H GA BR Al! TIMATaA waa 
FL TF WRAt Aa Ht Ga ti Harta asa at 
at at WA TH Baal Bl wmaay ga zx aq fear 
apie ag S2TSeICH aaa | Catal Mac A at svar 
anead stat azi Raa A WTA | weg ai aT 
sat a gat i iga cialza cast atyar et erat ag | 

qaqa St antat | saat za mea st 
AA R Maa aria aawa a fe tar qa za 
Hea 2 alsaral Wal | Weg sas Alaa AWA 
Kaa at saat aga fagraari az wa Rf max 
t | Sela TR CTT S cined Pear | aeqa: aa Tae 
at Fat at dit aT S ag vat GAT HC ARA Te 


[ v= ] 
ac a fama wea sa vantaer afis fagat 
21 Ta | 
ye @ fear rae carat qaraee sae F ast BT 
agigradt ia fRaa ed qatar wed we 
an agaa ara fratita adt gen at) daaa: ag 
aaa cagt at Te Ii wa a ara ze a f* fea ATi 
al naarad feat ma iaaa afia aaat a ca 
ag a af&a dar araa 21 sea S fe saa sa? 
wear afrHat eat Bi TatTsHtaA Hat Ne Bsreg ase 
we ade aa at cars aaa ait | wat ae feat ware 
al meta ar aaenfaae adi aca Qi Ar are wr 
Hat SAR AT aratara st svat ars Bt ay & az 
seata ataaa: BTat af ar afta aaa & faa 
agit faraat a aaq feat) cea sarfaac sma Bx 
aqat AT AA HI GSA ata TE | TAR Tag Beratt 
Ont fac TAGE BA WA Hala seea aeqa aar- 
gallant at geet 4 wefata ack Ga aa a ofa- 
qa fear agi watt ad Aa HR INVA HAT 
raat ahaa et fF tim A Gaeta aH cat F Ta 
agra et ara ce ae eae fe aet anc 
wfrat ane rat at agra at ara a Rrafra 
at 72 | 


[ vse ] 

carat qartez & diva at aa @ aga azar aet 
@iqaife cagt sak Qv Haaaga Aan awa 
firaat | <amtaa: sgt seate fe aa saz vfag 
qatar faa & fa gana & fava Ff agr et aat 
at a fae ga ste saeat A seta dana ar aaIt 
eat fear i aic afe feat ar samt qa gat ars 
fear | fret 2 wergaral 4 ca araea a faa 2 HeT- 
ara eS. Stk aed = fe Gana Soa F At gears 
featat ag daa gana ar amata aaqg aa at 
stat a feaar & faa feat ari qeaat: saat va 
GC AST a Ut) HE Hea = fH aval als aiaa S faa 
Rar fear Talat) weg qh ae Bai aa ae 
MGA lat = veal ara at greta @ Ta S ara wet 
aiat | gat aa cat cataeag se oer sit fea afer 
& aaa faatta 2 | age aera Read Sat a Fe seats 
at Farad wa ag ar aifa at wat ware zet 
att Brat ayat Sr catatt HC AAT AT AA HI TEA 
fagra anna tl agt seamed aa at ae 
SaAel WH THAT at ae Ta faa srararat  catare 
ecaa dias Mc saragrat arfaai F ae waa 
aga aA Te stat el erat cararge F “Cea TRIN” 
ra aa Br as ea ee fear 2 Are Baas 


¥ 


[ Yo ] 

Seq feat daca fraa ae ca fear? P&H ‘ser 
Fqeq wea Me Haars ATTA F TART TAA THAT 
arfea | ca faaa daa Aa at ace fe Rraeris at 
sgitaa hae ats ats at | saat franc AMT TH 
ant Gan atatiaca ata a fat ae an qT 
qa wiaaan sata ae fra adt fear on fe 
aa saa! faara faraa oftcaa sat at 
art ait | ae facsraee FF: al ola Gla F ATS 
SM Rae aea-weaqqy at araat cazt sl ot safe 
HAT Tt saHcy we aa fear ari saat fasara ar fe 
saracy gren afea facia at Gat F saa TH AT 
qyaat AZY RCAI SI wey qa Ata Be Tea at 
ara o 1 “aed way & adta ageara Ft af 
sera ant saata at 2 i wea agai at aaa aa 
my wt Saige eas feat aa Ages 
qaadt Td (Tas Capset Sa et reared Ear at 
qe Raa saracy fasaa atl wert tama & 
faawat ve wat svaT adi feat at | sagcrate 
amunfae @ aa aca at AT TTA BT at ae ait 
atfyeat at waist atfa R saracat P gt arara 
# oft ) caf#a sdta at aet gtar 2 fe carat 
qaqa aytt fara a aaa ga faara fafRaa 


Cw] 

vet fet 21 we aq wasa fryer act qe 2 
fe aq at at in we ett saat sae as’) 
aug at dia ae & ca ang sitc grad anf 
a cat eza sd ugracas Ht at ste wa ae Fa 
aa F at Tanat at <2 | ant as fe asae HA 
dave stat aes feati ce arc agt sagenata 
feat ae svat cart aaa a gana ast feaa 
TarHt HELE AA Tatas BI aeqraa a was faa 
Sat sa | sant ahaa art fe tara a sere 
rend & ane Raaa i Aaa aaa a at wifra 
fear ata | talat qataee a saa farina a ae frat 
fx f Sana at aisvH wet EI 

ca fafa caer a art qataa a fae ge 
facaraez at aca aat art! fra ge @ acai 
ain at aaa frat ata naw aeat at ate a 
at Aeaat gar ae cat Tatvaeq BI aza fara 
ati gafaa seert fac age stat WIT Ft TS 
eR acuta wa feat atte aut gzaa at VET 
saz HC at 1 frcaaeg as fer RT AMS FART 
az Waa EA TART AE AARC ast Aly gat fe 
Ru fer ge afar 2a F faa wean Ta HT TET 2 | 
seerz (aca at Ural Bt faarcq feat i a aaa ¢ 


Cw J 

fauna & qa fagiwdt a cart qaqa get 
ana fafa ac faa saife ga aaa & TTT 
fac ag star sta saver vet tet | fora care fave 
fasarct fr & Hat aaa afaa Gadt Ax aT Ta. 
at gitar awe Wat ae eave cet ware ge facm- 
az tat NIA Blea SqeN A catal zataez F FzA- 
amt feaa ga ata ar feerc ac fear: caeh cag 
eatat zatare gheac aa wa ne fc wat saat 
TE-AUa HI ahaa ara adl EM Wee we ways 
onan @ fe ae faesmtace at afar sat ca arte 
ate farare & arr cadta gen at fe FA aA ATA 
qe ac fear site st ter sega at saer Acre fag 
BANA TY HUT FAA TIA Me carat aa-alaqr 
Fat Bt aaat 2 2 


S6l STS 


ATi A grate 
_ wear fear aa 2 fe cant qaTy 
feo fo a ge fron F after ac sara ath 
aftgre wai sa ara ag sear st Re at Ae 


| 


[ ya ] 

aura acaat Safes weretan fara cxPra 
Tigray a agra Saar Se Arc Fan at era | 
wang wana a gaat aac af waa ace 
e fara = 1 cat enaezr @ ca saat Sr 
siqa wer & faa fast saamt aaa i oe at fae 
waa at cafsxa gta, gat aa se zea a agiw wt 
segt irae afta ad fratcq at svat et Fat at 
arat alata agad ef ser wa qugeta 
faana Peat sitt ca R atat ‘qraws aga ara at 
TaTHl AAT st | Taal AT ZaKT RAR aT aeatat 
an fart att ata Src ena zarer saz GE 
afean ad et sada ara 2 | 


}. Weg wnat garg SI oH ata Fat aga fers 


| Bal! AT AY, Far aearal, ear afsa, sar ga, Far 


eeu, Far Aur aat Fr seta facat na warazi 
HAMA AGA War | saa Bre Hea Hi Al ae g_yG 
Y aw atqa: saw eqa a atari car et 
fama wat | aer at fron feet At a at | waer Bre 
AUN Wt Bt ad waw teat ari rafaa 
wy atamg atadtiaa vet aawma & f& aw 
Ae WEL Ht aed F aet ste Bi aet amaa 
wa 2) Kaa NS act new fest cifa at an 


[ w ] 

saaraa aia agt Siva aa & eat aay & 
eqa St caer eareta wat fear fe sarst aa cate 
eden saraa oeta drt aa | sedta Gara fe ce 
Waea Haat RT atx att ae wat alsa at vet 
firg wavered) sa: sere wrat wa gers afz 
ati ar amaat at ae at arr at att arr 
anaa a frava tr 7t | dare Bt Garca Ht BRrarar 
afta a &ra tance strat cnt Pe atc adt at aa 
Be aw saat et sale & ca-fea erat area | 

afe eet carat qaqa ae seta erat et 
wat at sist are et He Bnet Brat Se ata 
cart amar BF Sac sd waa gor ae FFA et 
Hat | Tat gatas SV TS BAH Tea Hrs F ary 
dare @ fren tt ac art ara saat srearafa ax 
7a, Teg st @ feet eat st ata 7 TAT! atts 
Area Teg ATA et ar vary SAS fas | ae F at 
sat ar ai sear et Tet ARlAAA FT ATA! 
tere ania gait at saat ales ek at Sarat, BAHT: 
afer et at saat | cat St sa @ FAT AA | Tae F 
faa ar saat grat a erat acrac at 1 eg eatat 
zaasz eat wa va ware frarar 2 ceifaa ae 
Rar a, TAHT AT HTT Nt BT aT | 


[ w] 
“qitaragr argat fearars gonat 
wa denqaaia araarft git ait ys 

atseq wast st sees ear ei ae sweit- 
ofa & faa at farqg dartrafe & faa ma €1 
STK wy cag Af ae aet farg g:aaa wera 
Roa Ss gH Btat Rat Fi ag vata R AAA 
wat Ba Sestags F qe wet aanat ce fae saat 
Fat Ta waeg Ta A et Teanat 2st stag St 
aft ga Sic fader at Far 2 | 

LATA TATAT Bl NAT Tar at Bireatl Atl cH 
art factgt at tra gan scare sat afta ae aT 
aaa ant ut weg te facenat a at 1 ow fea aa 
qe urgaaad frasa a feat safe a sak frac 
met aaa at agar Se aat ar watz Acar 
aca feat | carat qataeq BI ae ala GE a Ee | 
Sea Ta Beat Fr Tar qa awa Fant TaRt 
saa aaa at saa fear Bre az et ze THe 
aft ac fan fe are ada & ant a feaa et 
HE Fat a St ate at ezrat shea aet 2 | 

eftarc @ carat qaraeqaim & fer Prat ga 
al sic ad age xafiva a aa feat faare feo 


© aftqa REUTaE a Wy Fra aftaq at site wim az at a 


C ya | 

Sie art Se Mast arg et afear at SAT HCA TE | 
fac aat Q@ geataz aa wt! Rea & sa 
QT TA TE BI MEA stat & Ar earat Taraeq FT 
afta ad care & fat ade ac seat anit @ scat 
Qst at sve ar afza aa atet swgqarat aaa 2 | 
fret vat ate & gee tear gar far qe ar ahs 
vet aga aKa Teg adica sfas aac aet faa 
Hey Rate et state rat care area ale Sr 
Saat sea Maat J arara act TEarat fHaat ars 
wife # sfae et avast § ogarat 2 | az 4 agar 
fre afsrer @ at ec tare | rat ware aargaifeai 
& aftaz ant gt queda & afegrara A cart qataez 
atwet afsatcat vert ogt era qeratt @ aar- 
qet at SIT at aaadt at sata fatra feat, st 
aqcanat gt a wart afxa ad at qa a 
HEIST BATA At waa st srzaarfa & fRerafa 
Hea I Vata Aiea ava F Ta Hl Ass V Alaa HI 
es ager Ht fear ae eat TaTaeT Sr vitae Be 
STEX, TENT ATS, Gat Se a ATT SRT STAT TST 
saa a fesra waa Bt aa BT a ; aa Hhaaa 
sitemeter eared Hl UT | Ges R ufesa az- 
wa a fis acters TE ME ard Farhi 2 


CLE LG LS LR FS ES LER LE, LG LG LES 


peat en wm 
‘ *y ett * 


att 41 set gt MUTA Bal TAK Baty Ale faaitg gee 
saftaa 3 y aft a eqregra Rae At Her— “ar Het F 

Rea TE TRU, TaTet alla sen, afeat agar 
ala, MAAT Tyr ant? He! aRaat Treat at eat a aa 


al, a at aca at az 


2D 446.) 
Sigg tiadtasinattibtiatiaiatiadiactiadtte 


Sp 997 De Se De Ue Se See Se Sa Se B 


SR 


[ us ] 
TAR MGM qa F ary wa ata act sae 
dig aad iga sare card Se gata srt fra- 
at wa & fag ahag ate 8 anc ant fads ax 
WMT Rl ACIAAT BRTAT AT | 


RVAay wed et carat qatar a Ga weg a 
ae aT at SoTaat HI ATA Be Aha THT FT 
asa wera ac frari rad Ta sea giaqsat F 
frag cat gicare orate agt sank at: atarsr 
fare qunftai stax arr sithrat tie ae aa 
eat at fsa ae mara agad dt anea gut 
arta et ana mifgegonfe staat Kae 
wAs THC BR wena aa Bi fetrei fies, 
feng Bre gaan dr aRa srcaftea area F 
ama St ae a tat at | arat faa at ard- 
mz aicaad at afr et aar cera feat fagra 
HATS A Blat Al | Sat atat Ft arg aaa arait 
arat weq aaa dear ag ae faasrat st staat 
sudta ax cat eit eg feat ae % ara Ft cat 
QWale A at 1 ag S geaH Ucaat F as 2 aa A 
aft Semcg Bt 7a ot Geeg fal Sag saganat sata 
agrat ot fe seat adara fafa & aftaca Be | eG 
aE arate at afd gat & fax ve wer dat fees 


[ uw ] 

arf @t Sart ar | gare iT saTH AGATA TH FAT 
@ facet s2 fe ae Fat EAT | ata: TAT Tat AR 
ga aaa tea gqtage dt ar sets at enarew 
aft et at) cer & cara a Qfaqae, centi Feat 
a qhagen, gaa % cata A Qraqe, crit & facraca 
& fat tals sre gar F aA Alara, wa at TV- 
aq @ ama & faa Qa Bc Wal F eara F Gaga 
Rat ae Mt aa qaqa ae arate war et 
mega feez-aifa at at ats Ht Ts Tat HE oea- 
GaarH ara 7 at | 

HVANAgT A GHIA IT HeHAY TAHT AT CATA 
qaaeq F aga fatrat et 7a Bi He A at Taat WI- 
afta aca at alt Stat aH Ht Tata feat | REATATT 
ae aftsat Rca @ gee et aera arfea at carat 
qarmeg at gfiqar at est Ht ea Bataa TH KRaT 
at Gait Sue afqa aa aT TAIT BTA PI TGq waa 
afar at qa & qearag & at frenz Eateat et 
ast wet faga enfira et gar at fran nang 
faga ned 2 i ca fara a agai erat at waH Bx 
arate dfea ac fearat aera afteaat a ag 
saraatten afe a at fe va aa ar fac Ha Tr 
Wa attina cart qamaeq R are afera Ie 


| [ us ] 

Haat sae t aga & neamarz farfeat Sr 
orate feat Mc at asta J aa ae at Ghai sar 
‘scam ft aerat, at ait dt ast aaaat wat | 
Ted ahaa at cara 2 fe earanrfeat at At saz 
WHA FT Eat! Saas caaeq S arya sa et Art 
ST Wd Bl Healy B HG Vat Sai @ wa cay ET 
® afer at cea acat aret | seta arait et araat 
AT At aa Fat get % ateate ghign & aq F 
SHTETT S str | Sa fact at ear ara at fH carat 
aay et ager Me wary ciara afar wT FH BIT 
aftea vet St ant | att at ovacerr at Fern et 
Saat TAlAeT Hl Ata Vt wat at fe aeat A arceaat 
qt farsa cat 2 Arc aceadt & StraH Wait wW- 
sfagt a fra scat screarzat at facet aca F ae 
TRA | STA BT WANT Yrat F TAA Hl THT TA 
aczag faa walaei sa ana eaadt qaqa 
atiat & afteer at at ata acet at Sc TaRt Ty 
ager Bt wart fe amt want afin & ag Ie 
SURAT HLA Aira aa ware F fat acaraeTn BI 

eaqrat zaraeq at ag wt fasata at wart fx 
qfesa nasa A ware aot S faa ata Bre ss WT 
at Se Stat 2 | aa at saafe at qea sIcq aEt 


{ to ] 

uti can ficiaca & faa seat afea mean at 
afta stat sat aiiaia git at caracy Bnet sea ATT 
WY Ua WA Wit | cata Taraeze A Ta WHIT FT 
Tsglany Faar, stata Ic Mpige enf{ earit 4 
at at at wea ag feat S waa Sha weaves HT 
THT T att PHY CAR GFT BCAT TSt TAR Ft 
warn frat 8 ae WATT Wt RW Fa at fraa 2 
NT ITE Hrat Ht sea frre frarct at at as ws 
a fae ara & cata & aft at afira azaraar et | 

etal TaTT Heals V WaT, All | Tat wt 
SAH MYT I BAHAY EMT Te we grafeqrr a 
frnant | fac ae Healarz aA TA RIT RAT TWsTarT 
RMT Hat ears TTA TaN BATT at 
EAI TAT AT I 

TAT H TAT BIA Kt AT BT | EA Hac Waa 


mC ah & fe erat qRiqar wr ag 21 ak sgt A at 
mie fice aeTat ar Rey TAM Wa S| karat TaT- 
AeT Ht TW ices fo F MAN i wa Bt ays Wace 
AM WAY S Caial eataer A BTaTa ac faar ar fe 
AHA witaatat BIYt wl Ala HCA TI TH TAT 
aa: BIg Sfx faa at Bex al Wena are a 
TAT MR BUEN A waz at Gait uc ja ahra 2 | wafer 


[ & ] 

agat stele a dena aa ara want arat 2 anf 
at at miata sa at after at dena a rat 
THT ala Sta HCA FAA AE Tat AtamMITe | Az 
Raa raat & fe wea arat & aceaat st sor sar Etat 
at | Sa setasH saa sare 2a et uf ar dar 
aca sat ata 21 frareat sarge at far art 
eat qzt & fauna Ht GAT TANT F Ra AT FT 
catfta acat at | wa BIH SIA aceadt a ata 
arat @ i vet frat alt He vet ete oftea ar 
SAR RAT Ta EAS 1 vara get aa 2 fe ae aed 
Stdenanaaa a afaa wea! az uz 2 gana 
azar warrant @; we at 2 wa: aq adi ae 
ant, san sey adtrafsa raat waa a ay 
arate; aan ater area 2 ca faa cast acect. 
staat ost sifterc vet fear ar aaa; cat 
Gat san ata arat A vata! aet are f& 
dena far aI IaNt aNEA TTA Aansa aga 
HAM HAt At eT at arc emat an et aka ze 
wae i azat amit a arm fea st ci F 
aga @ i erat at cet eur erat et cfeea RA at 
Mt | | A AT ws as at we Fats fe F art 
KI TST EM EF TTS set Arait S fac aw ara Ft 


rR] 

qet acy an fe eardt gatas 2 art a arac 
aftedt at aaa at sara (wari snc zatgus & 

TAT BART AT ASE | 
“aaag & amma ce amet & ahaa wa 
Ta) wE aida aaret aaa aa at 
maaan ace afagat at faeara ofaafea acar 
aur tafe aaa at svarcar sofia act 
g, aret-aey Int fave segy ater sage aE 
at aafreg stag ace fifa aaaftac ge 
F, MT TAT THIT WT EST ATT VN saa aa A ware 
etd 2 agdicadt carat H qay Ha gq uw 
arya ancad aac diya oad at Rraacatsr 
sufaa at 2—ag aa aah # was et Mizat gs az 
Ra Ts | aE dag Bane Hiat s faarfuata faret 3 
facaa sarita faar, att faafera et 7a, oatfertg 
facar awa Ait, aa saaatat aa gefFaTq art 
THC waa Me wage st aaa seria 
HCA AT, MC RE RE caf star F aw sega 
HCH Aa A Seta Tt AT Ata AT | Haas Ta ara 
@ aie & afeti a, aedt Src angst & fearai # 
AACal AA TA! Te Avit wt asat sic faona 
Qat a ca arara Hy TAraate F1 Tra aar ea at | 


[  ] 

arcig ag fe safe fava ot agi & ora: aa et Arait 
& eqa a os Srqge at free setts tr at | ah 
sara wage sqrgaifea 2 at vet, citc-ahs marke 
agian aa aera Fae fatrt 2 at adt az 
atat & faa ata at gegen gtiaet an fH ak 
2 aqafarg wtea az ner Gace arcaaas a | 
ard Hag aaig TIA ay H at RUA Em” 

sama atafea ad st siete far fanaa 
saifta feat, afaqar & aed % fava et arte 
afesa nasat & aa famed ga; afra sar 
seata cag et afteat a faene & faa srga fear 
Rat aa Hea Aranet BI er wear wat arferat. 
& faa feel sig a wt faaa vat ari faadva: art 
ation affa am ace af 2 at at ofasar 
aaa nat Ht ata afaat aa at faxaarafs ta ahaat 
& Hae fic 21 af caraeracerat arcryatt et art 
qt asa zaqfa age Gr faeat sativa ax, at 
an src aa tanq saratha rt, aa at cat 
Sz arat at aleeeata Bt wait | tet aaa 
Rg a Heh frgadear ar aaacar wea fret vate at 
ee aat Ut) scat cH ata atl HIT H arATA 
Q att aq aeaita 1 Igt R WATATA S Tat 


[ w ] 
atq srazatiia & | cafe erat at ara Tat TIat 
aq St at mragaa et | ca aa fara Ht ait aa a 
faraa ate Tiga 8 oftsaacsal @ Tag frat 
acca wea site wfesa at a fadfsa 
ack safua fara a adeq fautcy & fafaa sae 
AT HATAA HA AT | Wea Bt Taare arceaat F 
ara grafmate ata etaaat acafe a fafzae? 


ae feat eat’ (Jo 28% ) 


go dt marae (nes sq aiff afs (2 ara 
282e ASAT Hl MTT HR dtwaRN West a aay 
faa gat | ARH at ata A awarafa aI 
neq featido arraty anta, carat fegaraez, 
Go Tagest at gan aweaat sca saat 
afta mare ant a cafea ea i areard fire wate 
@ EM, TAR ATT TIA set Gua adt 1 Raa 
agt we ana = fe aiatat fagrauset re art 
ara et azaar at ag aK afz aa ze | 


TERA FAST | [ tat ye ey | 


amarg-dratt-afen ath, orete 1 [ Zak ge 22 ] 


[cw] 
dal Beary 


MNT TAA St NTA 

eatsd Baa Et wat wat K Tsai a fAarea 
act qaat at fe carat garg Tafa Wt 72 | raft 
sesa @ faa “qamaeq qengfa” ste “sata aa 
aga atian gern at safga ati veg arcata 
gaat ar aaa gt ist ae gent F rafaa 
ara 2 fe carat Tatas St WAIN Hl AT Ba wary 
aq ETZ seer at ae wat fe aaa Ft 
Ca wa at ara era at fe awit & erat cata 
aufsa tr a fae qiiqar er sae aug ae 
free | weg sq tea at ger 4 fem qex 
ata aak at ate at 1 ta gagt at ast frre 
et i saat freara et war f& erat et aner cfea- 
dset caret zaiaeq SK saat st sac aet 2 ast 
anc cafaat Sama ach vs wet gt) crafts, 
(The Pioneer) ferg Qftaz (The Hindu Patriot) 
fatraa eteltirac (The Christian Intelligencer) 
ate sittat ait a cant qamq at agt oar 
at 1 gteat & gat fea oftga wae aa 
afixzc @ carat are A ead Her fe F acre at 


x 


[ & ] 

Ear) Se aK Kearnat wn tka geet cet 
Wa SI aqaaray et S faa art aa 2 fix carat 
qamegy TeeT ET at wat | saat wt ownfas 
weary & aut fifa gar fe erat zaraee cafe 
vet gt i arent & eat aarsr  at frsare 
wu fear fe qiiqa & afte ve at # at 
gout asa va qq dua & geneea 
frat Sr afte eafera set 2 | 

waral qameq amit Fac AIR aTAT Te | 
saat sgt ut & sel ca Sfen greg are 1 vas 
WM AE TIT aA TAL Sa AAA TIT A Hea at 
RA UT (Haat Logo A) | site caratatt & faa sarc 
Bl aga ROT WMTAT Ul MeNi AGva Tan TaIyi 
& gaa ft Bre gqigqur-aqwa qe sad act Ft 
raat qa ania faa faatiat & fat afea 
wadt® qaa cet ara agat ati gta ware & 
wate, firgige anfz ra gat eatat qaART AE ¢S50 
a fee aarca aga site qiteat dr ureardt & fea 
GMa | Weg sits aftea carat qaagq & teaiz 
wits anagt gaara at wea att TR | 
Be SNe arrat airs age tert a1 atx fac 
arentd tat at sagt arate sic freee st 


[ ww ] 

qaaq waa a fire sic masta afte en at 
grat | ait & wfesa acat feof ar aat aac 
anent draft set aq at ara seat amar 
free sat wea firrat sgafea et aH gga se 
Ml ATW igeg wz wea He areas dice 
a Ot | <atat carategq Be ae BATT firerar ar arat #F 
om gzastc fearvtac faara 2a fH aft cat 
feat tart & aang wt qfaqa & tak He 
afea sary firm var et at aaa THAT | IEW we 
LT ATAT UT | SITE A AHTC Wea AH earal TaTwer 
2 ara ate qhaqar & 7s Hat we aray fear Fre 
saat wai an st tar fran fear f aftea ava F 
HEF Ta a sat | 

cat ata t ara, Gtaz, figige sfx Ff Afra 
arama: araft ae Se ars aaa walt S vara 
i sqata Eat | Teg Wook Fo T aaa Bt art sre | 
earat zaraez et coor at f arcaat at usar 
KARA AMCR ayaret atedi& amqa dt aa 
er aay safewa son area cafaa ae qzar 
ate ants ara ga fraeae loon A aT Fa 

RAHAT FGA AAT AT AA BI AEA WATT wy, 


oft raft Sagar at sat ae Hq ATTA Vr TH 


fC ws J 
ame KR Raat F 2) wat Sea rawr et ser 
azata & fe met aaret Arr qherqer % fatrat 3 
eat ccdsar afin at ale feet 2a at ae ead- 
war segyeran St ater St age ak ft | eat TaT- 
ace wet Hafyat xt fear mame & fran 2 aat 
afza aad @ ezatagt area al aa aan & ater 
Sfs aaa fezara adt cad 21 aat zara 
Sit Har aaIT S Aart aon fafer Az Bc a! 
want arr & aaa fare at Agta ada at 8 
ae trac at rat st awaiafe aaa 2 atc aq FT 
teqe nrer aaa 2 1 af stra qhaqar st ATTA 
fexat ar cata fe Fat aa sidta afeas faarat 
a fasx @iqeg saeats ac meme after wt 
fas sara at sae aege: tert wae S cae a 
at afrqe & fren fratat i ae tert st THY 
taraa @ swathes saga 1 Brat gay HT BTA 
wt frardt st qf act tance we aafeat & 
sagt eet Gente feat) seta ae aR CUTA IT 
sareata gt Gat ae srafrati a Az Et | ary FNA- 
ax aa @ siftra Ia Wt WaT) Teg Ariat Taree 
a at agar ea ati Se aacdt er aga ah ATA 
ead aat frat a cada ax ah) wanda 


[ 8 ] 
erat zaraez & greed at ca fata vast are 
Mar Te | east hare ary SV aft Nts fereat we grafarg 
gat “snamaa fava qe sa arr grat aft 
gar ( firerat ever net gar at firerat ) weg caret 
qaayT KI ae at saer afr at saat am 
& fat vay @ afan adta a gt) cart qaaa 
RNR F Ara ata ATA Ce Bt ETA et stale 
at vet aife fadtay fear: eg airs tem agT- 
anit aAHT & at Wa wooi at Enat at wa! 
ic 0u fey ant cq ae afsra at otc cena at 
feat) Aan s aaar a arat qaaeza awa 
Tact on ofteda ax fren fea @ aq ate arfe 
at fig ana gel art anaq anand oR ae 
RIT GeHT Ut araqa VI | TAR sTeqra wt dena F 
at aa fi aaft dena neva aca sic atreftat 
@rat eft atc na: afafea saat saa erat cara 
eI Sige aa Ut aat at anf agaracy saa 
aal ata aet sat ana 2 faam atar area art 
cad ate adt fe arat qarraq ar dena vrata 
qa snfiiqer sat ar) att Saal ae erat ar ga 
SC are mad: wa wa cesag site aftee 
qy fragy cast dena sr Met art aa 2 


[ wo ] 

mit $8 sarncufaret ciat er seert sare- 
wy # at cogs ae a mi sand & at 
faatt vast aca dena St gast Hert BCT | 
at aton aces ae gar art at arat zag F 
HAA TeHA Araet A oH AEA gt arfa at | arat qar- 
aq ar sgra sa after st carta acar a at 
farq saat afee aq amet deat at aga amt 
aK AEA FAT Sas aKa Her at fra AreT 
RAE UAT Ata tae Banacy at arse 7 et | 
Ba: ANA F Hat 2 Az RT Hal AT! TR at are at 
ter wt eat fe feat degae @ arat st ¥ catearat 
at seat ara & fat wer wat at saad waar at 
Se Tl Hs Aamir st ata st faa arat zar- 
are Hl VT CBT | RT aT A oretar at fe sve mez 
ATT HT TAT feat at vate Raa send aaa a 
RAM F AA Kaa carat zaaweq aera Ft aeq 
aa st way at cama se fat az saa cea 
Ql Ve WSCA ATATATH Beara at catarc wc 
feat | att saKs S at TT Aaa aT | 

BIN TAAt TAA a BARAT STR Yo FT et 
ga Ta AAT st caret eaaeq HB TRI HT AAT 
art HC KA TAR ISG wan aaa an fag 


[ e& ] 
agia dates dete i aatt sand at ast fears 
szdaam ahex WC eSt ARIAT aart safera 
2 anfe naet agafaai tH met QA GF WaT AT 
ade sri 2 igaet ger BITy TH 21 Reet 
eqara @ et aa atc of Saat F1 sad ca Ga 
at ater @tat @ arc wat at 2 | cre salts 
stat qt simar aca @ vat aaat @ f& ae 
an agrat et wet st ara Bt wea Ht ata Nite 
at ma Ae i ae amet a racaeaT get Ft Te 
qa a aaa & faa agar azarc ae Ura | aUt 
acy & f& vet ser care wt stra ware cer | ale 
carat Taras Sarat Ra at waws et wa TH Tae 
RRIL Aanedanwa st arqr wa ga att 
dwrarfaat at ag ofan da net sts arat A sa 
faa saat 2 agi saa Gea aa F gc cae F at 
saat aera st 2 ae oR tat afa 2 Mt SAR HT 
anit We aed Re Fat 21 aarfaai # ware wa Brat F 
ar dre at arcy F | cat sitet ar mara aga fata 
SA BWA S| KAR ATT Ut gal F ArT sg, Ve, Tat 
ia suf firear arat H aga at EAE | ARTA HT ITE 
at qian seat Aon oftre ara 2 1 carfers agarfe- 
at & ar afar Aq Ut a F ow at aE HET e St W- 


[ sz ] 

teat maa enaen @ entra tr aet @ sat wr 
wa sft @ ada ga are tran’ | va aa st eaa- 
MAT Ht TE Heater xt aal Tet | Wer Wat TEA ART 
eit aeat Ff qere aT saRTY eat 2 | aaa Ba 
fers fred & frat Tala Vat gq act 21 weg 
KTH ares et ael TH Feat HEC Hat S arr ait E A 
NM Al A oe a Hea K fora Aeare aat Fi ae A 
Sd aa F sera Ar aaa waz sat at wea are 
maa F 1 ae Gea at A Waar, Tet Hey 2 PH agT- 
faa & carat qarre H fara at Gent Hea ga at 
saat Ghar at sre aT vet agrat | aaa: Satat 
qalaey A LAT AT Atal Ht Bava fear aim) warfag, 
Se een eee Sitaa a fac se sz 
7 72 | 

1Y BIA VT Lass V AFZAL AT lose TH ATAT 
og ad carat amaeg Fae frarc Mie afartrat az 
(fa xa dagasia sett) tet wi afte ana 
WT, Bers aa afen wanarst F aad F at 
srdia Emi gan Tana sate afay at sre ate 
SSE 1 AT RAAGT Cla FI 2G WHAT AT Cae St 
qrat TF | 

arat Taaqaraed BT TNwTY Aa Ht AES 


[ we ] 

TATE Mt | Sarat Taraee J avat egaa xt wa fAar- 
qa faaren freet arc araisit & areat sftat svar 
HC avat & Ma Kia Mc set vet F ale ct at 
avat faarat cant caraeq at few 2 ef& @ Jaa 
eat | frersf careara eta, St sat yaa gras 
HCA WT HI GALI Hes Beit st ata racy 
frat aca 2 | weg ae @ agT Me Tarauret wz 
ser ware at eager at fat tien awa ware at 
Ht Bt Vata aK wear fear t 

wart qalaez Aaa Tea Ae aqrarst at 
TAIT BI ATA SAT UT | aE aaa & fe caw qWe- 
Mast A at age fanat aq aia awa we mas 
ait Arc aat Ae Gea Ha? vig ait F Faraz 
GUY Cat sTRT HAReAat Na a ee | af qrag- 
art # src aet ata 2 freeta tafys mara & 
farert saver ait eit | eatedt qataeq H ar are sateara 
QTR TAR gua dene Rega fraa adt aa 21 
fax carat sit & fac at ay ae F fara, grat Hea 
Se faa at sex 2a ar at ac a, wa: aE 
GSMA KI wat cea vet BT ena Bi cas 
faa acat cara Stal Tea Ut ST TH May 
aa autica aretanat @ afafts aa ae aut 


[ oe J 

fre fre aanarn aaa ot fe east at 
frat set trafyn dh @ att fram asa 
Kz cant earteg & Stat Hi eT TERT MT | We: 
eat eater ca faer #2 fh feet Ret eat at 
ata creat afta st saa sa @ ag ware wt HIT 
aC Th | 

Saat TATA SI TA AAT Ft ACMA GANT Hi Her 
cat gt ferent zt | aH at ae FE ATH eS At eta 
FG RC LET AT | AAT TS THT Hl Hea ara 
TMT Hl MUATAAT HC TET aT | et Fi FR qea 
sera we 2 fe fag ofa ( neafen aed ofa) 
Sr ata ara & saat frarcy feat saz gar aur 
RACITH TA TARE TT wees Wrage F free 
Qizatl WHT AlAAAHT R AIG Rr qeaat- 
ay ane Raat A gar Wt at ti ae ea Aa 
at stfa & fat aay at Hey aaa WT TA AI ea 
Dat AAs R Aarai A carat Taraeg Hr earara Fear 
at waif ag aawma a fe cat qa at set 
TH HI HTT BCT S| Tega: HE Yi 7 at carat 
UAT FHT NC Cat TAL TATA HleT A ares 
aismgq garcat reg aatr ctf a sae atl 
qeg fq dt aga at) ae att aalt ara 2 fe aed 


[ su ] 
anf tire 21 weg tr & fae atc give 
aetna Aq ae carat Taree A aga wae frat f& 
are & arg Saray Va Ire aalt Pezara at snfk 
qc dai at eer THT HC e_ sat facia Et | we 
avat a ara site qet @ srerararg Ta aT sreaTaATT 
R RAR UTIITT ATATATT ATVAL TM TITAS 
metefran srr Qeuie fier tage oratara 
gar | carat qaraeq H gaa a ae ata Hat et at fF 
grey ft & sparcaay Ht qea Hcy aq at @ fre- 
faa dat @ isa: wa an ord wmf fae a2t a 
AAALAA TA HAT TA AAT AH Gare Vral et AarAg 
Ql qe AAAI Al wdar ama si FH aE 
Sica 23 & faa vaa a 2 | acak & et carat qaraeq 
a ag fafgaa ac fara at fe on dear araat area | 
cafaat senqrarg Wea ae caratet A arerank Sx 
equa weal @ xzara fear fe sraaraary at 
wa qa at Meqaat ta far ma saa at 
Rar et art i aed aa agt arena ata 2 
MUA AAT ATT HET H HIT TH Ut BT Bt WT 
SHA BCAT AT | AaeT Ht Hass ocdar sraza 2 aeweg 
hare waar et wea azet @ 1 keac afin R at eagle, 
cidat Sie Sareaat ata see E 1 Ie ayeT HT BUST 


[ o& ] 

fracas @ otceq drat wages are St Vat Hear 
wt @ i oer amar ad 8 agge wet sae 
UIT Bi et ata 2 sa: sreterarsa yeq fraart Frea- 
met @ saat geet meq aet 2 raters aft zarz 
TWAT aT He Meare feat ae i acene aVtza7 
a carat st SF ea Tema Bt Sta st afs V vat Far 
fiery wea & fie on fer ca ae cat faa ae araa 
Te | AIt Sr ae vt sae at ef& @ Jaa 2 qeg aw 
at fadiea teaceta ara se fet ag dec aa) 
caret TaUaAeT FART TNT ate AIF trae RA at 
NC GHA RA Ti Wea RI BMUMMe Rega carat 
Quarr HR waae R isa THC GH Me sear 
aaa fra aft @ aq cet at vet aft B agar Tar | 

me eat qataeq ar fagae Wt ar fe a ar ae- 
AA ANA AV SrRr BA WA AHA 2 a sa AeaTBi 
& Astra aca fafie wa a aftada aca & fara 
sua & sa: ale og aca 2 arfaeat F serwa ara 
@ AAMT | Ma: Bela aval ms et metaaww FH 
SNdat Rl atl La cHlcazvay Aaa meTaaws 
mt tas. fo H earqar gk | KaTH WANT wTeatad F 
faa fra erat t metaarr ga wa lima F 
Mec saa & fae area site scare fra- 


[ ss ] 

ea st qatar ae ate et seq aaa F 
AT TAAH ETT | 

mq ae TATAeT A IA ANT aa Ft aes 
Rta SC Sa arena R faa afen arfeer azarx 
era F OTA | AA AH AT HAA SAR sILIMTA aA 
we et edaata A aftafaa erama Aste saat 
sratieafa A arate ote ste erat at eager Het 
H HE eta atl Ae wit ger qa ara a fF 
aan ara Sian @ at safen patie Se gern a aft 
qtg we carat st a fagag ac feat fe eat a frat 
fear sat carat st & aeat et gat caf at mat 2:— 

(2) aeaninea—faad afgn faatdt at 2% 
SMe FTE TET TET FRAG V | 

(2) dear faf—feat ager & waa & 2 
weal et fears 2 | 

(2) gaat ava yfaet—rad aq fares 
aya at arat at aiaiare | 

(8) agg are 

(\) arate arr At arg wwwe ae et er 
QTat atl 

(&) weatitfar—read woo ariar da we 
afta &1 | 


[ wa ] 

(9) va agrefefi—fat aun, xara, afer 
asaga, fraue fhe ufife ag zfs aeit at 
ferfix @ 

(a) s7agt mg on ret at gaa aracy 
GAA HF KIT 2 | 

(&) trreqafr—on get at gRastag can 
Se trea & fvr ta | 

(0) aqrea cay aula dene sarncy srt cK 
qeerrg were fra dt arfefe aft at wera ar 
fram a TET es | 

can alafte at Set srt Tean wet wat at 
arta # € 1 car cate carat qaraq 2 fet ara 
ada rit & ant & faa sis aa arcs aga azr 
are argt 2 free en afte faarat & amg ac 
BA WT AUT Hl SUT HC THA F | 

cafe qararq at aaa arictata BATTEAT WSzo 
( dtarafa ) sata Xo weAT Cand fo AnMAT Fr 
MART ANT H EBM | CH ATA Tl AE ATaTT A Tara 
Ta FT) Tal TAA Arage aly F Brae sqaARe at 
weet utaraar at at | aera & airs sata 
awa qend ae carrare fear) raat aeet Art ATATT 
am deat ae ark sie sat seas gra ale & 
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qftat Go Tea at Fait wa, u. 1 


SS ee ee Se ————— 


TAI ARVRTEIITY YY YY YT HY BY YY YY py ys PY Py? 
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THs B waa F fas freat far) waft fae aga 
RAT at at at eat carey ATs HHA F aT a 
an Ara t afin sftfra ce | aerftr caer adtarc ae 
Ta I INT HAH THT H HE A ag at aq TH Gar 
atay BT a BA F | Kage S Wr Me aT A AAT 
cas & faa nt weg sg Bread Ha a ae ast | 
Siz safe qarpeq F Usvo at atarafe ae fea eas 
arena 8q AT Tea ET aT AAT Ar cara faz | 

at Go Tage at dara frarat way A ana qai 
suftua 3) saét tracafeaa a ate dara of 
aed cafe at ay & axa Sie gle 8 nza tracta 
ado sft at aftan @ snftan aan fear sre sett 
Hiatt WT My ale a waa Fat sq He at 
safe aire sence ar ara meat amie & ales ae 
aa S| ce am Ie SaHT AY eke ah Ta Fs 
Eat AEAAT He | 


TAT ANT 
0 =e ~ 

deel Sea 

Sxaz, ota, THA 
wa nga sia Mant Faaré at aaa cea 
WaT SAR uaa aeware fea ala £2 eat @ 
SATE? wal Bia PAE Ware sar 2? feaw 
watat @ exes, aa aiagea F faura aegqa: 
geet watt @ Tae aa = | feat ae st aeaar st Halet 
gai mite sat sia sae gfeaga & at az 
adaware armada 2! af azazin & ale oat 
RL warwaan arama adi 2 ar sa aa & 
nava-frrart ta Hast ate 21 ree frat 
az 2 agea a aa sfag é stig. tant, ceara, ara, 
Gra ale ae ca watt & fra 2 sae 2a &1 rat 
RIM SAH HF | aega: aH MAN WANA AT 
Prac at cet weal B TST ITN] AAT BI FAT HCA 

g 


[ eR | 

arfea 2” carat ete 2 sac frat et wet ST aH Wa 
ae ae fafa a et sa fe at ear ge? Bnet A a 
sent # ata at cara’ i gg aia waa = fe “a 
Sql £2” CAAA BH MAA AAT TSHC WIA BaeT FT 
aaa acat awa lara St raat ana act # 
“Seaqrg” at ain a ana sad atta ce wg 
dat nea ae we vet aaa fF naan ayer Rr 
wmqa sfeacyt Ht ata aat Etat aE swaa HUsa TT at 
qaat aat HC AHATI AT cet ag adt waar fx “A 
LINE AT FAT LIT HEAT? AI Ts ag agi waar 
fe “dae eg” qe FIT TeTaTT! A Arar aE aet 
stadt fe “tara eg” ae areata aI Fat area 
mint | cat Tat Atag adt waar fe “A ea gs” 
aq mqa Haeat Fr at adt gaara ana, rafaa 
aa stqear @agae @ fRag “Age sare Ac 
TaR ATC Fl WA TegHi a Far arsed 22” ca 
wa ar aah sac 2 | 

anda aa ance afta faa Fi oH aE 
Mt gaat Aaa aga @ a wat ge aet ar 
anal | Aaa ae RAT ASR watar 2) ast are 
Rar aaateimest tafe ae weg ae sat 
Bie | ae cad adit aa aad, Bet wat eae Are 


[ =a ] 

Sa & HRA Tet HM Beate | cat sant dare 
et aaed atqa AS Bt Aaa ar fienat + aw 
a anat diaga Aan Aa freee at afge 
at @ fe Gare a at aega at feeg oa et 2 aaty 
Qi at HAA AT A RAT AAAI Ca aH caw at 
qa £8 RAM AAAarel Stas RF afearcs sr 
fata ara £1 gat aaa ead M Aaa a alee. 
7a Tet MAT | Gaaarat wea df dana frat 
HT TEI Hato ae at Waa wr et Barat 2 | weg 
BRA HATH LA TA ST BE ararasaH Tat wet 
fat fe on daa & saat Ai at TTA Ean’ a 
FE PS GTA VT TA MT FAl seq Vt Wa 2 aE at 
2et ance 1 arama ara st qe fagra ag 
ara wat & fe ‘ aa ner eatta afer’ satq wars 
afafte wea hte ata vet 2 | atqa: Fz at Azra 
at ag fagia adi 21 ot dae carat snfs ararat 
Vat cant sac fears (geg eet dae st 
auafa nt aaifaa sac at feat | 

oft IStIalze St Teta FB anifte ura mis 
yer ae & Fara S ata erat a fe sate aie, 
acarfrat Src atat aut Hat & aula # et firs 
qfera feat? Src ata erat Te Rr ad ses 


[ = ] 
maa frofadt qcams Fag sa cat aT at 
& ca aarhaat at fea arorata afen at @ 37 
aaa & fart arr adie Aqedt wt wer weds we 
grea 21 dg Ta VT Te Tat ae Bs 
aera cea Gee cer RSH H: | 
marred arfaear stat sata AIT: | 
arate ( &) sar ger 2 (2) sara fazer 2 (2) sila 
pa ete? sta ae aa # gg ae adi, abareq 
ef @atagman gare fe ca fageata ox 
Qt Ff AUT ATA aat A TAR BaraTyA se 
faari qtvegq adta aaah aeat at wat a car 
aqme feaa, anq, feat Sic cere waa 
aya serena f | five 2 Arita ah fra 2 wt faa 
2 1otT: att aad & fe aarat aty ama at 
fireat arta & sla sae aa a Ware was 1 2 ae 
qeg frat tar 2138 cana qeq eat ae oe 
feat at 2 val care Ware st aequ’ gs adt ax 
nate ard € 1 Ta reat At art aig awa =F at 
ata at aigi, ret cate aH ae aa at ws aS 
wad & er a cata dara i va fans faa 
are was x | Aaa are Ft feat F 
sentearar serararar faad: a satfta: | 


[Lm ] 

suiq frat acar & OH seg sea at seq sata er 
at ae fad @ | carat xincrardt Genre Sr ora aere 
frat aaa 2 a wet; cad ager ate 21 Ter 
Aza WAH TAL BMT Ts 2H VW Tas, 

STS AT TINTTTT | 

at near ara et cae free fe aT can 
ata) Fife cad cand Qat et ai & aaa 
aq at aa aa) xan & fa wea wafta sae 
BI NTAT BRA | Ht Ea Ata aaa 2aa ze sat at 
eagfa can Fat drat 2 ae fara Ft 


VIA AKANTRAA | 

ean 4 agfa et atat 2 | arama fan 2 atar 
cera Ht fear e f& 

“a et fq se wage at efxat sea a 
aay exat at sentra fea act £1 cat wa et 
‘ fradare > met E” (go wo ) | 

wet at fe at aecrara cate nae fire 
aq Rua ara ae at daft aat fireat | 
afta atei <farai & fad fradarz aet 
gam aatl aia a alata cect A aia 2aa 
aqrat Sf geet erat 21 ae were feara Ane 


[ = | 

at 2 dtadi drag seed avaa fad aaa 
eaizear® caer ae aaienan sae aet 21 
wa wer aeg vet at Neat ura at eta MAT! 
ate afta &t ret & Beat HE AT alaT Hat aT ae 
we ana of seas at Haat ata ATA TETAS 
RIL YR AMT HA RI WIGR wea Faar 2 fra 
AHIT HEI FR RLY ITT: Ay BI Leal iT Ag 
ret 2 | eg ae ata Se wa Ae ad, wa sta 
TH ERAT AE YT Ta ATA Br al sewed F Fay 
gaat e ? 

afe fradarz a ere at ae waa xdt om 
aaat @1 ‘aaa feat? ara ser adi Pe aq 
@ et vet ac dtaar a,” ferg feat gaz aT WaTe 
‘arma ar’ sala ware fae squat cam @: 
ca warzg aet fe afea anfeer F‘ raat’ yez 
Cl BAI A at mare qeeq Fara aa ata aegis 
agt dtat ist at ag 2 fe mars aH casa a az 
afiqrat qa Fa aaat ® | 

qearieaat sequrara: afiqra sdtiza: | 

aaia afy frat ca aeq @ aagqa et cad diz 
at MATA TT SV zat aaa’ a sa “qfeqra’ 
wet | afiqimaat sit fe a @ at wa a 


( =o J 
TA | Teg ae ata at vata Aqraat au acarfirat 
wat & ufana 2 fmt aa are a oadt ag seat 
H agt srernar) aaftres ata a fever 2, 
RCUTULAR! BATU TH | 
ST ry Mey Fata Cad med Ae aH | 
GRC Laat at Aziea Ho 2 Wo %, TT 2x, 


ACAMETM TET NST: 

HT AST RCA FA Bal araa F1 at fac ga Aart 
aa a as sega Sa qaat | fa are ae Haat £ 
a AIM He ste wa Gea 2 1 Far ag feet aazen 
# wt ce daa vat ar uftara at aad 2 | 

aaa aqrhaat A caer oR Be aarara feat 
Riag mia + fad ate aqata ota awe 
21 amnaea faa & Bata et cast cam afar 
SayH Bat ae faa z 1 

‘faerdarg at gta Tey raat at fraat Far 2 fe 
ox ft fara wet ara & wae exat aT 
wart efxat ar fea wear araa z | 
WE SEN WH a wa ae auiq sai fAadarz a 
ag fax gor fe ca faq qa & et Perqrers 
amy safe & cea at fee ogat cea # aet araia 


[ ex ] 

Uist Bt ae catare HEA A RE ait athe adt fe ca 
safe et siren Rreare ay afta a gare! wae 
dara at gee naa at 2 fe cat qa safe om 
ya Q-aea vet 21 wel safer ar cza ca arte frat 
a2 am, vet fac ct eat A ot aa ac frst 
qa TAL TRA BC LAAT A AlTRT Ma Fates Sr 
qe ata aa F He vt safes at? fe cx cxq z 
TU S gat er Fagy we vata ata? mfx % 
CA WHIT Ala“ ext segs ga ze” ( atar 
TELA Fo 222 ) 

avg en ttre faara a gt az araq Zi 
sum at sar fe ex ‘aaa fader’ & facaa 
mE GR e za at frag et wt dle aarata at 
@ | saa aareaat at ‘aray saat Ste aera aet 
atat aig arn fare at ‘aga at aia ERT 
af after? & fra ae @ ac freat #8 | gaz 
wea fara ste fac cia frat aia wt fr 
vet Qtat we at ata et ana 2 fe aa oftara 
et fae fara) nata sa gaa zet aaa at 
arra 2 f& qet aa at Bc ate aaa aT | 
aug we ara adie feafe qa ae adit ara aa 
ar frae @ ga amend ay at Rat ga S get TTA 


[ ahate srzagie qo Barra | 
“as BIZ tesa a erat faaat ara? | 
AQUA ate Hr ear away afeata 2 y” 


( fay ) 


[ sa ] 

aria tara) ‘fae’ aadt ata ae ‘after a 
etae amar tart et 2 Rat anst S wa aw wears 
MS HC Fat | WETS IT VVt F Ha Mt Fa oT aT 
S ateg wat & wal we ware wet aet Bt azar t 

qaaata Ine fark aat st cae at fae fafa 
fiufa i agat am txact @ et Gare at suf 
maa tacgaarRad a ate a aftam @iag 
aaa & fe aduftn ara teat ew Set aa darx 
Ta Jat e | ‘Ad’ @ ‘edb at ‘ew a et aeqat a 
aa tat aden et af gra e ett as cera at ra 
at gf Haat faaat | aaa sq Bo 2 qo 2 aT 
29 at BA, 

sareatararata aa fare 

CU Aa Ml at Ht Gea Brat # | eaife ale 
mea @ et aeg aa ora at srefeai St aalt vega’ 
fra stat at aati ‘aee at srafaat % at we 
Ql frat at aaghhae aq adt @ fk ‘aeat’ a 
‘geal’ Ht, MC as Feat Bia Ha ta 2) aa a 
anit ast sat areal @ qaaat gt Fat arat F i “ara 
B dare aaa aI Haat raat ‘wae @ fF ca a 
mfg Set al et sragrmat agi) Be azrafan ar 
aatin ca Bt araa & fea Azart a Vere | 


[ & ] 

CG THT HIT Vaa-aly SITS Tat HT THC Ft 
Haat 2 | ag Re adt we oar fe dare Freer 
wet Sara waa at Ri veqa: aw @ afm aega st 
ae Sern wftaca atftan at are afera) afx alerts 
Q at an tage st wea ar sat arg 2 a2 
AAR A Tet BWA | 


HAA HTAtet Hea = fe fe ware zat Arc tac 
fara @ fisq at mae rat Tat aK AS a@ et 
few 2 Aaa aa ara 2 | waft zet Are trac @ aa 
quest a fesy aa at wre we ate vet | tale art 
saa B mat SA seaa Bt arate? ca we agarfeai 
ROTA RE Sat wet 2 I 

wTraatfaaad arat ararat faa aa: 

iftat a ag aaa fF stata A ara We waa 
sara at Rat aria & aat fegrai St avratr 21 
ate Sarat @ et aat at Tal V ar wat 2 ? 

aya @ afta (fmeranc) neat f agama 
sre frareagt at wider et ace fe ca agea-aa 
aare Fane’ et ait Ht cafea sa arit aT 
facract saq aq caat 2 fe ag sa ana at 
ain at faa dare seve Rrard ae ae ag er 
Ne Vat | weg At arala F arifsat J ava cast: 


[ a J 

at we adicg aw TFET! | aTast er ag ase 
ae é fe ag mae at ‘caer’ @ Gare st safer ar 
SQTeq a BTA BUTTS BC TINT BT qeq meer 
Sa ga ali at arse 2 faa Gent aaar® art az 
aK aca tram aaa nfiaiafe aacad st aca 
2 at samt anaa dana st Fria nat ager 
sau 21 Tat waa a sa serH Banat a sea 
ga @ aaa a aRada feat ar aeare | 

war # EA AE Mt Aaa 31 sant af aeqa aaa 
S1qvg Gare at dee ia waa a faa cars 
ad asa ad as @ aE rt ae Det gar ata) ax 
ai daa aaa ee a? Bre zat ‘Ad aga | 
adi nan az 8 faa F sen car gE | tet at met aft 
az 2 fiver & Att asat Aina aat cat 2 | aal naa, 
SAI, MIN HT FMC AY Aaa Tat get Beata 
Ste E | aat stat, Bear, wnat wes Ste AA azat 
at Gat AU AN Ba Te ei a Kaa AIA af eB | 
am? Ff) weg Rt arc at agat at ears at 
am aut i ae dat aaa fF) aaa & | tg RC ara 
Ht act TAst RI Gat sat St ASH F Ala Hl Aw 
Br at vet | cefat aa dat ser 2 aware z | cat 
NEIL Grayteat F WE ast var B, fer ye we 1 oH 


{f & ] 

ATal At TAU HTP uaT | cafeer ag Ta TE Are 
face firr 2 faa ward é oa aati aft on at Etat 
at Uta MAEAT AT MNT a TsTa Sl Faca xt at | 
Ca THT Sart F AAA Aaa aura firaat F | eat 
at aa “shaq”? 21 aA, TY, Tat, ez, win aE 
aq Qaa aaa SLAs Ae gat  aaraara 
HCA E | 

Sy Ar aaa S Pe ae Ute at Sta 2 ger a 
eat Bre Bre faa wa ast) aicara are areas 
a adt aa ati aq ae ate aati en aet ag 
gfrat 22 = | 

(0) af aaaa gat @ ratacg agt a ag va 
wert Hewitt fer Agr aaa ei ag aat a 
aaaa agt ai ufe fra aaa fer 2 Gaaaeé 
a sa faa Sarat @ fra ae garct Rat Gaara 
met RTA Et Hat | 

(2) af& geat surfs acat & Sarat S Aaaar erat 
at 72 8 wt Paaat eral safe rer ut at cate qeite 
® ania wel aat S aat 2 | 

(3) af qeat nf aeat ar aq aaa Etat ar 
HI aH WAS aa an Baaat wt cea, Ka sara 
ail aztcant 2 i qeqgerzaae’ fR eq e wag 


[ a ] 
aaaat adt cect wate adic aaa sat azat afee 
frana teat 2) wat wat saa ara F at qef 
an stat @i saa faa 2 fe adic a sha fae 
(3) WIT HUTS az ata at @ar a zat at aw 
MAI Tt Wa FAI A Als a teat | eaife grtc 
ai AIM ATT Hat | 1 AT Mit gave F at ae 
quran A wet Tear | 
(u)afe aut fe mit & naaa aca waz 
qug wea Rawat ar faga maual & qaat erat 
waa 2 vafea gqaraem at ata gaia & az 
waat @, atae aie at ete adiiafe der grav at 
ASH HIATT RB AZVSt Hl Ma Alar | weg Tar aa 
atari ma: faa ed fe atanat adit @ sae cH 


- narfaata (Psychology) & qaraaat @ & 
TAT AAT WIA seat Ht BTA wWic a firw aa- 
wat aisana A gear ¢ fe “ag aur mic 2,” aE 
aca ® “ag aa azz" at rad saat acca 
drat fe ate sic atic & maze arat @ fiw 
qari | gavt waaca fe Sar ma ager aT 
ae vet waver fa ae ak atait & Tat at ara 2 | 
aeqa: & et ara det weq sara 2 at THe 


[ & ] 

anc frak cae wat Bt ana, we ara reac reat 
fiafeadt ca “seme? Sara a flare ararEg 
at car aarar 2 fe Aah wat Sat seve at ara aet 
arava amare Ff TET | eer gare “sneAT 
Raaa, facaaa, mitfas, ate senfe aa naa 
ara af aentjead TH seats aret Bt 

(9) etaafat aaa adt é Arq daa at araa 
mag iadtatcy @ fs sia a ata zane ata a 
qua art 8 alg & cate st are ar wat é | 

ga aa afeat & var saat 2 fe care & caehi 
Stas Sr wtfae ate Rat aa ae z igdc 
sit wae azaea Sr afen writ a firs 2 aac 
@ sua feat aare | safacq aeat 2 | 

ateata clad fafe wait TaAas | 

(merafara) 

sata WAT Tae Nt sta AAT Taal Bae 2 
fra ceIc atat & faa <7 at sraxanat zret 2 
smi sate sftaaarnm & faa adtcedt ca at 
STARAHAT Vtat 

aftat # wet @:— 


atetfer sttutfa aarfirera vari aseuritt 


fc a ] 

atta | aa aétariy frera situreaenfa 
aarfa aanift eet ( sitar: sto 2 Il 22) 

suiq ait aa & Gata @ Bre ata wens ara 
%aAa 21 FA Tet aaTgua wes st sar 
HC AA Geaat # sat sac ata TH rte Sr Ste He 
TAL Fl ACY FT Aare | 

qa wat se gaa fe sta neat faze site 
satfan 2. cak sae 2aet Bt andtiag feat 
qtg & Wa @ agl dari St feat & Garr @ a ak 
awe fea drat 21 ag ware, wat el caifea ate 
Hwee | 

ad fafa gent ta zefa wan: | 

aaa maaan a mivafa Are: | 

( Bo 2H RB) 

sata Marat Sl aaa He aet wat, 27 
wen adt aaat, Ta Tat adt ana ste aa gM 
wet WHAT! 

cat faara at aga aca ga agag Ff faa e | 

agquaaarsaars aearet TATA | 

( Bo Yo | Yo) 

atareat (ary) stg. aaa 2 ( sifirerz +) cart 
sai gfaat sufe yat & aa vet 2 i ( sere) site 


[ a ] 

fier 2 1 Snt cae fracta adie wen Bt ara ata 2 | 

HAAG CHa Hae ta Sie sas alan czit 
@ at g2 quit wt aya feati ae wai St aw 
@ firn Sic saa rn St daa ar sre zeta 
arate | hla aaa oR aa ace at sant ste 
mac a frnaat agt arqat | weg sa fanaa czar 
aisnasa ace fe ae atadt awart 2 at sear 
ar aviza ata act aac fata cet 2) atte cad 
at sent er fratat Sawa 2 agi: wra at az 
He 21 gat wa weit gem va aAT AeAt 
sae Hae sifeeet caat mi sage att at at 
Seat wae aa adt mat sta Are trr-afaa 
WAC IT MA Ht Tea Ft aA Brat | TAS ar 
aaaté fe atc seat ars aa fanaa Ft 
samt aac seat cad faa adl area, wa: 
sata tare fe atc ane stata fire ae ata 
aur e A aaaga BA aqatt sem at sas qeic 
at qarente argc Greta Tat 2 | Ste sat cate FA 
an tet atant feat ara HI sah ATTA a 
arer fata zat 2 

cat deat Tat wt ATA seq ei alas ane 
ca atti on afta quit eq @ aaa Fa are 


[ as ]- 
Qi sata ae qetz Mt alfa aazat & frac 
qa 2? ne aE 8, Tact sft HM sa Tae a fire 
ater a are ata ae at gzqz Astana a 
aie & gaged Hara ta 2 lag atra ama 
ag ute tat &@ f agatatt aat aatq aa, 
eit stat F Kae, aa she Bara auare FaifR carat 
aifsaca a haa stat ac ate aera whrnact athe 
qctatei stat & gd a aadt fra ar ars 
AIT AAA, AZ TAA BTA HIA aa C2 | Teg 7 at 
mae a atat + aaa, a faatet: af sta gate a 
aqaaara 81a at cts sla aga gic & waza a 
afia Qari agtarr wet a aatat 2 at saat ast 
AMAR GA HBAs eT qa at ade & feat 
gin Har ag erect; a at agt att F aw 
CAR HF Tat atar ¢ ale faga AT ge Sr wiz AT | 
quit BR ageat Azaa Ga = at faa srezzi 
at sa ata a adi maticaa ara 2ae f& 
MCT Bl aartara WaT Fr water A artarai a 
ASA TAT, Tat atc faaear 2 | aga S Aet Bet Hea 
= fe sate ade gar. oatarfiar et aarn 
qa 2) wa fra sare gust at adic at 
earaz Bt Bat aat sat sare ear arat-frar 


[ é& ] 

at dt vet rag at atc & fary & araaars 
Siattca eadaat F site a sta sae earn 
21 sAR aa arat at ca atact at aar * fa 
ae HEA eI Tt A EA aAMa wayTs weg va 
ataaafsat gar ataa agt ica grata saret 
SMT aH A wat we Hr wet A and i aie s 
aga @ saa d fant fear cart aaed F argc 
% ate att maaa sz sare dt aa ats at aaa | 
aff are wt ana & at aftfea wea) atc at 
qavaz, eat ar sig, efac at arfaat, arma 4 
gaa R Atae, era, AHS ails aat ta faarcqay 
sit need & ¢ fe VAS SAR TATA TA TT TAT 
at gg way fret Stat 2 | 

fra ware sacs frata ac agate arfaqer wet 
Sat THIET AT SV at fara qed, eq, geet, aiz- 
aaa wife at Gataa at stat @ agt far | cat ar 
cafaat at fxac et 2 | fa cart ga adica cia, 
ata, aH, Mls cag aat aa sat TAT WHIT TA, Tals, 
adi ar uife ated adt qt ana isa: aga 
air ae frat aca = fH ca St HZTa ( nature ) qaNAt 
Siaeg watt wat qqca F auf ac frac vet 
fart |aega: dara feat area afsittac art & 


[ & ] 

SA aT HT GIG TA Bea a Rac dice S fra 
TAC HE WA aeg adh aa: Rac wes at # wal 
agt | wat cra fre ate 2 

aati ca aa wit ag caat arfea | fe cate 
TWH VS QVaAt Aa, Hla SV Zara arat Ale err V ara 
HCA Aral Tega: aHet staF am gies aaa a 
Gal RATT He Antares cal ware aera ware st 
qaa @ gaa veg ar frat aeat Src aaaran cH 
gsaceiafe cea afra tsac 2A at dai z 
Het eat Qeaasratriweqgear taat fe ag 
cea cat dist & faa dist aa gas st tea 
aal % HA BI aaa & aet aaa Raat Raa sr 
at fan aga aataiaaa act gi agfeat & 
MIC St AAAA Sey gst adt @ waar & 
frac qcag anHat Far ait Ka wands | 
cat cat Rt faa ale a aig auga. a fraaa 
HCA F Vert V CA GAT F Wyarsa A Waar 
at 2 | kaa THz state fa— 

(&)txatan 2 

(2) ag aft gen aig ager a aft aan et 

(3) ag frcrnrt 2 anc feedt 2 aTEqut F atic 
@ qat wet & 


[ feo ] 

(3)aq sera wat 2 ivaet eta dare 
at sete geg S waz Bray 2 | 

(Y)ae anta iaaa saad wat aftada 
aut ttt afeae ctadadia trata gat atsit 
4 aftaa'a a at BHT | 

(&) ae waar aet Aart safe saws cH ca 
2 | saa oftaaa 2 et adt axa! 

(e)agaa saan Ine adafmara 2 Faife 
saat afeat Gare F TaAH VATA Be Tea TY a 
wHe stat 2 I 

teat Sue sita Fag az ef aafe trac Arc 
ata dat Aaa Faafe tgac on BSc sta wea 
adi trac adore 2 site sta os Sate 2 
fracagd = Mienata eR) Sta atet ake ara 21 
Mia a san aa aca & faa gtx st smaernar 
erat @ ot eae saat aza fat feat at aarrar 
Rae aTat Bi ieqe aas-eaee 2 aulg sak 
agar at ga adt | cafea sak ara, ta, arra 
at sraganat adt Bat i sta FT esq Bre Aa Ta 
aa $1 cafaa saat gra Sc ge aiat ea cea 
Z 1 wa Sa Eee SE NaH Teg Pract # at ae gat 
rat @ 2nc wa cog & fees, at g:at #rat 2 | ra- 
far TaRt ara, GA, Avra st waca Teat 2 


[ xr ] 

sta & aera eraraa atic? ica aac atte 
sta ® ad ane arr gat et arma 21 fae gic 
wiftx 2 sata geat anf gia acat Qaat 21 ae 
aca Sa Suc eae B aaa marks Bc Bara sate 
fea Fi ixac ca aeat Sr Srest atte aaa’ 
ate t aa afters gsr scat Bl asa wT giz 
grat erat 2 are fac gat: Vagar Bigg wt gic 
aga wel farg aza anata 1 Are ws fra ay ze 
stat @ i sita & faa ser Bre ay mam Ba was 
Sista Radice Sarr AMNTAA sr ata wea Me 
fain at ara qa ata ead a wet aeerat 2 
H SAT TAT 2 1 La AMAT He AT ACY Bt ATS 
‘snaitaay at “qatar 21 cat Bt sraare at ae 
ana #1 sata Aaa ata alfa qttc # aaafte 
Ral Al Satar 2 | Ta, Hy, far, ax ws aa ate 
t eardt feat aaa ya 21 al eaat ata sar @ 
fe ata adic at aac aff aatgga staa cardia 
acat @ Sic ata-onfe Ff aa teat 2 ar saet sale 
Rrat stat & Suz faaat cast cafe Beit 2 saa at 
TAR Beg atte fawat Fi cat wat cra, sry 
ate att tre ssa ata 21 tatet sak sfaa 
aftst & fafea drat 2 i sat xeq, au, ga ge 


[ gor | 

waft aa sa 2) ae Neat aeaqtar BF atac H safe 
ecard ticaa vfs aeti ag tere net ae 
Grand |ixacdtan et #1 ae wat ana a at 
ur Qc sak are atat F aaa a at | 

feat Se stat @ few sea Bt Aaa ahral at 
Ei MT saa sat Ft et Spal Saar BE aH FI 
qUwg (TS rat dat Fag ME at A ara fas, 
nggat, anf at isat ar sita @ fra Gad aaa z 
we wad € | aeHa aka Haase ade wget 
feae & ara ne Het 2 igac S ara 21 stare at 
vaya sit faa sifz arr ata wgsa fired £1 Beta 
we arm izac ae at wae aa “am: fanaa fea- 
ara a> sul Beaart feat Br aaenre BT 
qug wai frat wit sta @ firw feat ata? aaa a 
anqa vet 2 | 

aat 2qarst & aaa at qea ary ae fe 
Mit +t ya SF aeTa Vey Fa, Frat Be Fat & sri 
Hugag aut 2 afes afer A Ba’ geez ata: 
fret sat 4 sat 2:— 


(2) tsar & ara 
(2) faa & ag Fz 


[ ror ] 


(2) cer aetaret stat 8 sera, 8a aza, 
atqcn sife | 


(2) dare frw 2 qarit ata | Ra Aata 
dat a fava cat afafaa 2:—sns aa suf geal, 
HH, WT, AYA, AAT, ATA; WT ST Wa 
TSA ITY Ae wR mA, W2 ser sale 22 AVta; 
OH Ie mts ge stg fanet | ta Src Fat qe 
at axger alta Rais fea sr saat we 
ei qegq afan after dt 2a at ‘Baa’ Hac faa 
seat H erat ati ta ata atat A aE awe fH zat 
at 2aat trax, site site cafe & firs Bre ata gered 
elaeqa: TS UA AIA ar grat set vet 
agit frat aaa se faa za’ mema Al wg 2 
ag sta et! atata fagearar aat an aera f& 
Sa Ht Rat aaa at | Fark atc qaeara wats 
caftza: ait cat carcara ost at Far at art 
ERAT HT Az cat cafay wea drat fe az nwt 2g 
Ie AAT F CH SIA FET UT | Tee Farat Teil wt 
afa at fe ae arent St igat Hr azt HE ea TI 
Wa: 2 AT TE GAA aT FH Fav feat fags ze" 
tierce wr aera | adt ag, ag fae ata at cat Ht 
LRAT HI HAST HlaAa S| Tega: ae ag adt Gawd 


[ oe ] 
f& teraz, afta sitt cait & feara aca Atk varie 
ut aet | 


aa Hat ae gee fe ota aac aar 2 aula 
ME CH Qe Fs HC Gal gies aq «aca! 
avg LwaT maqae at Mar Ht kere ar aac 
mat agar dkiag ai wed &F fe tere ag 
ufeata @ cafea ae aa sg ac anwar 2) site 
cafea sera at @ azar 2 | saat waar area 
fe adufisara at faa raat set 2 of sad aa 
ufraut € safe fiat sanz at ufwat daca we 
wet € ag aa fgae dt Fl ag dae F nets TUNG 
& faen caer 2 1 site St on cara @ gat cara 
aM ana Fi weg adafeara a ae set frat 
wey Bt vet car atat fe ae aa RTT aT AHA | 
aac a desi aa gat St staret axe ant é 
teat aet ac aaa! sata frac ac adt aaa, 
frat as vet tra anat) fxac ara aet aenat | 
trac art adt ac aaa cenfe21 fac ea qga 
& feisac® maar at ar sara wrt ee? afz 
mel f& we stina cag gxac a facta 2 ar trac 
eateff, sic seq @t raat i afe set fe ae canta 
frac @ cat ata & fama 2 at wt tac agate 
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[ tal ge kar | 


[ wou J 

ata wet cer eaife sta sax St arate fea 
arhra seat | 

eg arr (Aa fark she gaara att) seas 
fe sitz are safe sale agt &1 fxac A eat 
qa 2 | qe wagfhara 2 cafea fear sta Bnc 
cafe at agra & at afe aatamar 21 wz 
qe at wetaarst at faa adt aawa 1 tgac 
afe ama # sia Miesala at aera aet dar 
farg sta Six cefa Sr et aie aq wc gare i sta 
anc safe araa adtd feeg aa wart & faa a 
teat at feat ar wa firear 2 | afe fxac aes St 
wicat 2 at wat fgac 2, area frat é Sic agaa aa 
Qi sa afe Sit ae fe awa a ange st saRaTat 
wet, txac fear aged F At AIT SHAT 2 AT AE Tarr 
RET Tat giles eet | Rey RN gray Ala Aart zeR 
Q 1 “a feeora St teen g 1” wai‘ Paata’ ara at 
@ fra wre afe sia Soc caf a BR at exax 
waa ATA fH He a aatat vast Fal MATA at 
fe ag eg amat! saat at atat eam & faa a 
afe aatt 2 

anc ag fraser fe txaz, sta Bie safe sate & | 
TE SAT T Ee Bre war wt i teae ado, ca, 


[ ee J 

aa Sc aagheara @ 1 ott et, wea Se ow Sut 
aaa € 1 Saw Arr Bre Ha S A at Leac caf MT 
HAUG STS Tatar 2 | Ata HG aca F cada Ane Ha 
ara F acda Fi ett Ar ae ete Bre xe cart 
ate sat watgaic tat are | wa saat sat 
DENA B AFAT SAeT ATA SY Ata 2 Ar saat afr 
et aidt 2 i satqQag an wea as He ara gic 
Rar a gr wuss) Arc fat Fr arengq ace 
May FH cet fi sa frvama F wang ax fac 
gare # ara f anc saa erat ar am sere aca 
=) rer sarc atta Gar fere Ine wafer @ oanfaa cert 
€ 1 frat @ afrs des ge tar 2 Siz sala @ ales 
ATH GT HT HITY Eat 2 | 


gal Seq] 
Jz silt IT 
seq aa at fara 2 fe Az Serta ara 2 
we aff at seat get @ at kgat aged st are af 
Bre weg quagat S fat arc age et st ww 


qa wer st arara F ancy fraivat cat F yraz, 
agag amaz Bre waaag gar? rat Heat 


f gos |] 


ama € sufta, srfter, arg Be safer | te eferre 
asa ma at rare Hea S| Are as fier et evar 
aa vsdt®@iag wa adt waa dt fe ste a feat 
qe ara sf at araar adit ®) cafaa trac at 
ae wet Tar # fe saat sare ara & faa az fea | 

aftat freeac trai cect € 1 sata gfe & dig wee 
Oe saa & wtg gfe | vasa F arg fra ac 
Re aa stat at afe vearat 21 ssasalas ware 
Uw RITY wrear i ce wa =F at aaa Rearat 2 | Az 
eae ale sit onfe FRA se Et 

ca ale at onfe a ut aq fra 1a 1 wa aga BTA 
Raa Atat Hr Fat ar orate aafeat at sarat set 
fea 8 var at fara 2 sraqey wer Ta fara FA 
date fafarr aut vet net ort at a | tere fs 
& fara F afeat & avarey at sa araat a fae 7a 
frat sofage a ara mea & | 

farafafera aray are oft 

(2) Gata meg 

(2) wave stay 

(2) aa stay 

(2) rast srerq 

atay Aral HT ATA AT AW AT araedt @ | Tq 


[ toc ] 
safag nfasac sa favan of € 1 facafatwa 
Safes set wate St wader F:— 
(8) Searerars, (2)qrater (3) Awe, (2) ATIRET 
(4) Gaver (t) Tate (s) Ex (=) Bar (8) Hs (20) sat 
(2) xaarfkaac | 


Sy War S garg aka 8 ager qay east eat 
Se ya ga & fad maat ama F aenaa & fraaz 
fat zd 2a awa wi awisg Ter aT e frat 
ffirfrn atterct Src deni ar aga 2 get 2 Ta 
qa ae 2:—srveara, arfifa, arazaaa, WceRc 


ATS MA ATR et WNINT IT graeafal WHIT 
at TE Caz Se aay Are sera & frre fa Ea 
€isnvne entat ata & aran € weq wet 
ears aged Stet saris arrat € etifs et 
meataan 2 i caer wag dfrar at waa & waife 
ary FT aR seta ae fear art | 


aaa Ure gy: & Great eae ste cafe, et, ater 
aif wedic aif eat ac frac fea wa ZF 1 ae 
at ait Ht i cast deat gy: 3, (°°) saa gfr ar 
aaa (2) tire aft at ad dtarat (a) waa 


[ tes ] 

gfe et arr (2) afte gitar ater (¥) ayia afr 
mat tafee ( &) ttam aft et ear 

MARA Wa A at anwa & fe az |: gra 
an gat F eg F 1 Fre Haat 2 fe aler Exacarat 
wet 21 St gat 2 fe aera ata Mc wa ast crt 
at aftqiza $1 Gg WE ala qal &, aega: ae aa 
ge was haa az eaar’? fe fra 2 quai a om 
Stara sé fea zara sae fea aa 2 atedaant 
aaft ca aa aeat St senfyn arate wae cay: 
TTY Aaa ag HF Wife aq trace aA a 
afacita & 1 cg avery arte wea NATE Rat 
ara @ haa saa gt sia Aaa = faaa 
a ag tqgge g | 

Hg ait gama fe az meat 3 faa 2 wari 
cq (aa Fre sad fra 2 agai at aaa F1 geg 
ag ata sieafte Arc aver sai ware at afsat a 
fam adt Rati saa at aq a <aa: faa’ fe ae 
igat Bae * Ta cas ovdtaaa HE gean vet 

*(%) aera wage: wa ara sat 1 gratia ahr 
ANIA AY: ACTTH AA 1 (aaZ) BIg WA, Ty, aT att 
sya fzat @ 37 EF | 


(2) daa aaa Hed at TAIT T sialfer 1 (wadag) teat & areT 
cota srt at Fat ae a Hat gear x a sitet ear 2 


[ xo ] 
qua st aie art ada 2, aefia age ate, 
max it atta at @ | cere vit gerat fete i Set 

Te 1 aeeg aa a fRat qean et ata at i dtaz 
aitaat & awit sia aft af Mic da wr CaS 
aad aa aa ¢ te aq keac sad, gaat aa fe 
aaaria tae Brera: sarg arr 2 | Arc faa 
afta &t aa aedtgacaret ama feta ut aie 
aa df aai at fsacaa alg eae: sarq ara & i« 
eat ancrara af agrarat aat neat F Bre 
aitat, tamay, ate Fat adt faar 21 ast F Hee 
faate avat 2 1 fra geet &r arti at ara arm faat 
Tar@ ag aqeqa: atin aera ei dare Ft Far at 
stare fea & ca ger atin Brave fac are 
sa arcatearan Wat aat ai F, cas He yar- 
EU EH MATT mA Vt 23 F:— 

(2) at & afas safeasg sgeia afagisin 
ageaaat sala aatsaaafas: | 

( &) wat & arcarst alted arsit at S aat farata 
an sa ast acter aealenal ATA vafe 


(3) qaatarst  seqrataraaris _— Gato aa 
Tq RETUH Fz Hr aqeal & fea # faa fear 


© tat fanmenghiege: Sa: AATTTA | 


f eee] 


(2) aga saqfaghagia smeqeadt ag? 
aemsagaAgitag see: | 

at (2) afag ar ae ory 2 sath afag ae ar 
Hea F 1 MI CUA THI S as ag afer | 

(2) agin ata 2 aa eaife ag gi gat a 
aa S ( WUEATT ) ALA= ATA, AIHA = HH | 

(_q :siuafia a sete sia sat fe sia a aa 
aaa at FATS 


ca watt Agta afes, weg, wazfia goat F 
afra at oY, AT MWe sia ft far ge Rat He 
wet ee TT A ATA ara sat fea x1 ‘cry ger a 
Jat at ‘art Fad aH ar 2 | aa ‘ager RF gaa 
afar wet 2 | 


ait & alfirs geet Reafwaran aaAwM Ht va 
4 warftat at aoa acat caR HICy aat F GAA 
Hast afsarkt gf Buc aha ad at Tae STAT TAT | 
nEracraa, aaaqyrara, seazrarg safe A ar Bat S 
area fea saat seta carat franc aat fear Arc Ft 
* caay waar sfa aiaadia waa aqurared “cra” weg aT 


ay ara k ‘arp Hew wat aa: gaig ‘ca’ at ad 2 wat aT 
Uae AAT WATT 


[ we] 

ama sat aaa ft safea et gat at segt H sree 
qc sed ane A | La WHIT Bat HT AT SAT AT TAT | 
oft qaraee 2 St aq are fear 2 var a aet faraerar 
2 fr qeat & alfirs at Fea naz I 

arg tam atfed fe adata oft Bre aat at sea- 
fa tae ava to fattgs at F ara Wt we | ca 
at aaa ft aan oftada ga i aegt at effete at 
TATA ISTMe SAR wt aza wa rafal atfes 
despa Gre @ mata Fat F aa Ha Betas 1 ate 
Ste 2 aa fet a at aat Fag at sata F ayes 
araa fea F 1 CAR Wsa Aisa Hl Sat SV TANT BEAT 
afea  aata gg aa tere suit & 2, og 8 aft 
& faa § Sncag ot wae af fala Sie aH aT 
frra 2 1 

faxarfa 2a afaag frais tera | 


Tee AA Ba | ( sirefat ) 


aay WHI ata VexAT Traa ga: | afsate- 
ACT AIS WfaTATT ATA! Ao 31/20 
( afeftraa ) 


c 2a] 

sri-qzea agat Stet Ie Yaar e, weTAT geet R 
aret ST qaat BATT sUE st cans 2 | geat az 
dta Arar artes | 

ansged waged aat waif array | 
WMVT aixlvel 2 
fafa 

RA KLF TA, Ate avatene Ket Bre aa a fare 
TERT | 

en vet ad Say maut at aga & faa 2a & 
fraa var at aia faa & fea F fart aat F Set 
Sel WsSt ata at Et e:— 
(2) SBIEI saratteaearya Tara: | SeVTET- 
aaa TATSFST 3 AeA TATAFA: | Ao LEIS 

aqa-igat A aet MT AS tl MAT VaTH fear 
fear® i ageat at area fe aera war cea site 
ape H Hat Ta A HT I 

az—aga @ ate wat sat a erat HAT At srogt 
qana #1 aq arnt Tage 2 fF wat Raa Ta 
aaa Brat afea Sr wae’ | es a wat svat aet 
acat artes | 


gay 


[ ee ] 
(2) cat eae or frsed ar ager aafe qari 
adhaeara | firveare ager aarft sar 
acta | ferrea sear aefrarae | qoR RTI 
mu—e txat_ HIT A TG HCl dar & aa 


mut a firs ama tai dara fees et siwa 
aa 1 aa ae first at ef @ creat ae Gat Fr aa | 


()a as tar qafaad egearftrag? 
weafet wera: | sari: Guat ate qeaeqar 
guysafsart a farrat | Ho 2012 Rl? Il 

Bz-2at A YS RI BY R Gata aet sara 1 A 
Qz ut ara 8 ag aft aca £1 oat Ait at ae at 
qa vet erat St aratagt gat saat ge ga wea 
wet eta | 
(¥) a STara saRaTATA featsaarecerafhar- 
ara avge | feat aa: RUA Vad getter face 
afeent a freq | rR 2ole 2912 Ut 

WU-TA AA TA TATA FI Hat Ga aat erat a 
qa afig ager F sa Te AT TA HAC HC Har z 
Oe Sa gra ae FAT | 


[ ey | 


(2) Sr wareTasaeh oa Lakeerfarafa: | 
faaeat wat aIsgeg ARasTERf aT It 
A. Cold 2 tt 
MA-TAT AUT Tat A Hess fee crava! eat 
aw RT Aa wat gat 2 q fear Me zefre trax 
CA I WaT HT TTR AT quest fier et seg 
Ua @ sya 4 | 
(8) TeaIaaq agar war we = faratr 
Sarat raaay «86 weraftufacafa | 
SUT ViBI79 I 
BI-VTAT R TAT V et TAI UHA HT BHare | 
Sc aaa S aa @ et srara (qa St wat aaar ez | 
(9) AMAT ata at BeAAITEA | 
EMle TAAAY Sara: taw4raraz It 
qs 221 R11 ee ll 
many R ger et fasta ary se tas = Arc 
aaq R qa @ et cra fag we mf ma 
Bat 2 | 
=) aed viaacanfasd nara a: | 
eat Megara saa aa Srafereear | 
MATL RURAL ZOU ZI 


[ ae ] 
srd-fqae seat @ fee stat | AA gas eqs arar 
Gre ahr qa aut eH Tat SISTA BCA Ta TATAT 
faa aH gaz S ale ra TH ale Her TA TH 
waa at Sears ET ATR F ara F arate | 
(8) aaa: fag: GAT ATT Wa AAT: 
arat qea ayaa aragg aferaraz | 
BIT PRL RVR 
ara-qa St arfea fe mat frar at at @ mar 
ara | ott at atfea fe aa of @ att arat ara | 
(Re c) AT TAT ATER faa AT ACTA TTA | 
WIA: TAA ACA aa ATA WTA | 
era 31 a) ROR I 
ar-at St we VS We afea Ft afer A go at 
grat afea lar ait at anfea fe qed saa 
asa aret atat | 
(22) 2 aT aT Ta I Tereaaft Tf 
qarfeacantt i srg SFT R121 
sia frat afafr & faara aia at tare 
sag at at ay wile aa Ae ae Hate | 
(22) Ut aT ferret Ferrera qat 
arafrara ll HUAI RSI 


[ wo | 

sedate feet Sac Be Ararat slafe aad at 

SAR Wits HCA Vt Ts Atsta vel Hear ae | 
aat t stan R sere fans S faa ofa Arc 
weatusg fart frant sete aet adi feat ar 
ana | waft sf asgrat # at fara & ae at 
ats aa a fat Sa at at ah Zi cafaa atarq aru, 
aga, safarg, eyfrat arf at ver ata: aaTy e, 
sat St ara va a aat S saRAe aa arrta 21 
Rr aa & feos 8 ae arate adi 2 | fa ana ar. 
fra, acta aft gern fact aE ut sa aaa at 
afrn faa feat a feat ara savant a cafaa 
ft Sara az carat feag fra aq & ateq 
gfta &r ag it icafaa scr ane ania mfz 3 
aft sata fra feat + feat araa arc a2 a art 
2 et sak ara fear aratt & feed anaf Arc 
saat aga at ya atet et 2, frase arcq ge 
afza ad at fo ate gH eth 2 sarecq & faa 
Hua UG F frat 2 fe (2) igae oH @ (x) gta 
wat gaat arfea (2) aera aet ctat arfea: (2) zat 
atat BET | aE aa at at fra 2 Ar Hera atH 
& faa ara @ aga are gd fama ot eg ram 
ay et FeEtAT MET HI Gear Arar, MTA TIT Sr 


C ate | 
qa, at suf cgat &t aren, afeza # acta st 
mig carat snfe ara ait A cavtag fRarat Ft 
fart acy aire ga fearsit ar at ger Het Renee 
Ql nati at seary avt dem wage afese aa eT 
TAT ST | 


ata Sea 
Shan wae tfafia an aur Aen 


Mzqansa aiz Gq Mla HR arae we aia 
afian wai a ava 2 fast daneiaa wea zt 
naeafa & fear 2:— 
aftas faust qaast a aaa | 
saat fiaast at ware A TAA UVIR? I} 
RAI Taras: fears TTT | 
aren earafaraianr sasistahs qnaq itive i 

maid Teal THAT, Trae, yaa, aa sic 
faaas gia faa waz 

vem saaa aaisaa ei zaet and @ fsa 
Qui Sut TzNQA | FRIT gay F ala aia gs eq, 
srtar, SaTeaT | LRAT FH YUt HI aa Heat cafe 


[ aes | 

Qi tea a saa wese cad st agra aivar 
Twat & @ieteac Ss faeana F ma dry sq 
2 awa ativan aff & faaty a fear ae 
TVIT S ut wt wgaa erar2i sia aqalt nerwar 
atc tgqt et wear at frarc ace fxac @ aue 
& faa arta aca’ ate wa dare at qeqa 
SAR Brag ar apaa carfya vet erat ar ag ac- 
Mea TAA RHC BAT aA AT Gears aat 
saraat 21 eqfa-aetar Bre saat at eat aitet 
eat Se at Marna MT Airate Heat ane | 

TTA BI TAT AIT AT TS 2 AT eH ss Fr 
Mate aca alee i grag aq fase ate 
afte gear 2 St arr dear S ena F gfe qa z ae 
qa stad) cea ara a gfe adt gat set ett 
aint Awa waa at Wc at Hey at wife FT 
srarare arta MT feat at saat qhrat aarac 
qua ait | ga wate Seat Gat Gz ae Ae APage4r 
svafta at txacatat art qh ar et adt ant 
eatife tract frre 2 at att Taw a waar 
aaa ¢ cast at gee vet goat area | Faife afe 
maaan a fara ara at frat ara fR Leac a TIATT 
st & att & saat fara at crvareg St BT ACT IT 


[ re |] 

SA RAAT Ht Vt sea Rrra wa saat aT Kat! 
eg arr wea d fe teat ad era ae 2 rafaar 
afe tat @iaeaa 2 fe fac gh a wt 2 a 
afta ar afer f aet 2 1 tearc oft aet erat wef site 
atc Exact aiat St ae Raa Ta era F et Wt aT 
2 aftos a dane et aga ufeat ste ea cet 
Seg at ada Het o:— 

(2 )@nei frore afte qaie fea aart 
7a € 1 Bre At era aa als AAS ea ge HCA 
 arat asa az Ghat et asraw Ft anat 2! 

(2) Bet gradi ae atrat att @ ngewe a 
tract fasata aa gtat siffan qa aa gat # sx 
seq fasata stam ag arate!) ar eam a 
ff san welta rsg Ht aT AR S wet ges 
HT TE cerry eearky | 

(3) St srfaat wan eg ar waret ft sate 
aq nat undté aq sa aifeat a aaqt faze 
cEat & St Sa Tere Sr Set @ sagcrat z | 

(2) gfrqaa ara igazt Sr at wat cart Ha 
Aett, A aay, WR arae arate: Act ama Fz, 
afeat & Gar act zd, wei a cyt sera 8, cra St 
ward &, caver St wma el ca cae aa ae 


Wa Fa 9 ca | aay fda | 


[ we j 

trac Sr aa ama reer Sc arayvanarat aar 
aaa € ag trac @ fea aga Wt sam ae 
aaa EI 

rau neaE aug 2 i gir ge Tat a ars 
wa: gaa wtat 2aae #1 dtacr yraw 21 Ae, 
ata, EG, wer sfx St Wet Aart yaas sraiq. afer 
axq faqag eearat f1 atat frat et Gar geret 
ata St faaas sea fl aga att at ga frati Sr 
arat Zar A SAR AMA TC MAA Rt Aiwa Rear 
fraue awd Ficeg wey eas str at act F 
MZ Tarr Qt acy Kt Sar F fac at eat F faa 
grat site @rat Teatat et oat BI 

qiaat wa que 21 afafr sutq faa, arg, 
aftea aut grant asnai at Bia sf BS Genre 
sacar sitet at are 2 

ae ga afanag afifen aq fade ae aaq- 
eafe sit carats aw ¢ St at Kaas Ha at 
ATH WUT eae aM Hwa Rt Tea ZF cas 
ofafie umga, sata aie age at cusafate 
az ga saat ae fa ra F 1 ager Ss wate 
fara far aaTati ae st dence RA wa F ag at 
afafan ag eae Tra ae (2) Tata dene 


f wei] 

(2) gaara (3) atardteaa (2) Sana (4%) aa 
acy (%) femaq(o) samga( a) gust (&) 
wY TA (Ro) Tataata ( {2 ) Fareva ( 82) AAT- 
ata (22) faate (te) art sew ( (1) aeNe 
( &) derea | 

Tee ata Gente sea Va gee wa st car HF faftr|e 
fat ma ei amt & g: aaaa # marfrate ac 
art #1 gaat Bre sarceai seyaataa sic fxer- 
WIA J GIT Ta Fi aaah Went ngard F 
Mae sic sccat gees Rarewa R Rare! 
sitagal 2ne dazeai aranea Stt aeataeta BS aca 
H gta & ) Qragai Rava deme sey FB ageang, ear 
@ ea aa & sera a fgae ata Mt waa AAT 
GA S| TAR TRA Sa Sa Gent at fafr at sat 
a xeat ger saraa aed fe meat St soa at 
HUA BI Aaa aara Rial LE Tan aM sR faa aa 
GUT Ft ATALVTHar erat 2 | 


eat SA 
AAT Aisa 
Nes TAH aad & ara s ATat Aw 
qatar Bt are agt # aizt var 2 (2) arary, (2) are 


[ 2 J 

(3) Axa (x) ux | ageafa # ga act & fier care & 
Hdeq fea 73 F:— 

WAIAAATA BHT AIHA AUT | 

aa aff qeata otayaaHetaa | 2) oe tl 

AT TSA, ASTA, AW RAL, AT HCA, Ta AAT Me 
aa ag Tat R asa F 1) ees, aa sen 
HCA ATS acasI as, Ta Are ena el cqaqear se 
ara Hat Are zeta xt vaya araat F 2 | 

Wai Tay TiafFsareaaaRa a i 


fasracanrana afiaer aaraa: i 21 ck 

aaa at RUT WA, aaaT Hea, Ta ZA ons F 
afaficn qeaa: sat at caracar 2 sui ans 
afan, wa F AaAH, WATT B saTqTeATTs,, 
gfaa & waar safe aa afaa 2 

qual tag miafasaaaAa a | 

afysad gals a ayaea ale AT TM 2 1 So 

qea, aa 2a aut aaa wea arf se afaita wy- 
Tat, HAT Rie, HI sly V carat He sea Hear 
Me saNT GE TT AT HTH | LA AAT Balz, 
wrefet, FIT, MAIT, Tare, wat, wFe, de, aa, 
ase, wie Gat Fea ad F 1 sie Hat fg orf eH 
Ha slag aat Mata anadt ei weg aw Ts 


[ we 

‘fan fermedt & free 21 vega: ae aut TQ ara 
goa Onc is € 1 

ante g Teer Ty ar wafer | 

aawaag aqiat gear AA Baar WW Lt Se I 

Ue san nega = feat nas feet neers 
qa Ht Qvaat ate i cafsa az at faa oH 
saeq & fe ag ga ay S Hag TraTa FH saat Var 
gat wt, wife ae cat gg adt at waar 2, 
HAT Tact wl ora awa ac awHat #, TA arat 
ACA, AC YX BAL, AS Arar, Aisa aarat sits | 
Teg Gat @ 4 ar Fat Heat area ale a saTHr sega 
aaa aa | ae Baa cafes az 8 fe awe sea 
aq & Ret ect et avaart aet caar | ae ata aet 
@ a ata ata stat 2 i ata ara ag 2 fae act @ 
anst & aft cgaat a, att fran fat ag gat 
Re HE WR “A ae ata eA 21 ea aa Ber’ | ata 
IAS Ws Raa, A ara, Ten Arca, safirare 
BCA | cate fea aa ae ans Sf “aA He | TEA 
fara erat’ Sr sriaat ata aaa 2 RA KTR rat, wis. 
anal, wenaz et genta | awe dta adt Ji raw 
HCA & Ate Bi ark etfs aet Mic A Aca VM aaea 
AAA HI Fa Teaat 2 | sa: we ala Ha aet ate a 


fF aan | 

CH HUA ava ata Zi Treat THA et sir ae wr F- 
Safe sap aart F BPZAll aE Vet ear quar 2 | 
aus nat feerarfe at afrati Ht mary sar arat & az 
qa et cra @ wt eat et cat Fo cH ar ara 
HEATA Bl CST RTA ATS MTA aU F HaHa wat sr 
qtaat tT HCH Cret qHra, arat fea on ar azz 
HCA TEA S ATT Ta THT ‘ATANYST’ SI ATT At Tara 
TAL ArT ca Hai H faa Wat Sta Ps we araqgt 
doa & wa: arargt at ata eA Etat wat 2 | aeqa: 
deat ae frat ata B Tat waar 2 fH anag, afia 
aya ct Te wea a adt feeq gu, aa, waa 
ara € | orarg wt ast ae, afta, sex ar ararq at 
WHATS MCAT BI ASR at wz, ara, azazar 
aT A THATS IAS THT BATH He Trae et 
Vat, ASAT SASH Bi Atezt at sar wayarurat 
aut cat sarc aut et aamar afer faczzit 
Hae a sufa aad & Hrey Aasa aet cer, fez 
sifa-afiena ag tat tt areata agar arat cet | 
Gea FYT eA ail | wa ca ze Fr xt et 
ex star artes | 

Nate AT F It UIT TE TH St Me TAT Tar | St 
ofa &t aft ata a anna area, fare ale deat 


f gre | 


MN TEI S stat F saver aaa wfrarc 2 | 
faa ae aa dent tra area” St gest & suig. 
aatrata, FaresH, aaa sinfs vt feat Sr fake F 
ae ws @ fie frat Sr gq Tea Hr afirnre wet | atata 
ata 3 ferat az agat at siz dst at softart az 
Qrat at 1 ferat er ata at aet aaar arfea | 

AA Bl Brent fears genre F ava ae Bt sar 
fe faate deat gre eat-ges ara Rar 2 | ares 
ware wt fara’ fr te ad at ger, Uae ET gET, 
a ae Ht HA Ae aT SI Tas; At we ad Ht Hegt Mz 
geawarges fra ara 2a Fi ates wa Ft 
ataat & fare &r wee ag grea few ste raha 
aaa € 1 gt Fest St asheat F ara fare scr at 
Base 1 oH EAt aT aH at get S we cH TET aT 
ae et eat & fannie erat area iat, afe ent faear 
Qt ATT at HL FST Tes Vt wea we ae wears 
Qt sad dia Vt Al SAH Gant Cost A aac fang 
at aeat 2 | ara fame & aregq St frvars et cet & 
za Qt aate St ast aft et cet 21 caftanz, az 
AY erat ag tet 2 | faee fat FAH sit fare 
qa Tate icant TH ATT sa ace fe wegn 
frrarit ® fears fA arti ag fraraa aunirs 


[ ro ] 
eetat & ancq gf Ei aE annie scifral sit 
arg vet et i cafea aaa ar sea fra ae fear 
aca fraratat st tat Garcar area | ate feat gee 
ant fra 2 feat sta at saat eraicg aina @ ara 
a Star fans Safe at Sat Tat | cat wane fararat 
at deat afanac ara fare af fas & arey get 2 | 
aa at ea aca e faa fade sacersit a faare at 
Mgt sat Ete | aan & fealeat et aad scx ae 
era ta F Giaat area i ear se ae E fe frat Bre 
gest et aftrare aara 2 | ait gee at mratfet 2 | 
qafa faare sfx ts aftere ger st Fae ait 
etut eta area i get ar area fe ana afirs 
era frag a et Mic wa ae ge tea TAT ga. 
faere aet gtsa, ena arate fe wa faarst 
at sara et gafeare at svat tat arfea 1 feat at 
aaa oft at ag Rarer Ka sat tz fer 2 i cq 
fa maa aat wt am St gq ates a 
Quart 2 i ‘aa az asta stiva was was ares 
Ha Met @ faeg ae ze st orflara aa at area Hat 
Sit saa Hasat @ fager wet at | at os wa eae 
2 i meqana arate fe ot er ofa st saat as 
eeat aifea foadt af & fea Mea 21 fh Bt Eva 


[ we ] 

agt arn alga iat aa gaat € fx cfaaart at 
Sr tgat at at gar at seat alee ae qed & 1 at 
ar area fe ofa er ala atc teach teat eas 
mic afe aff anacat ae acal Bt at va a 
aftafaa a @t | 

Meas aa ae ara Age at aq fags @ fac 
aet araat | Wa sac trae aqua # an dar sas 
aft at, Garet grace a ne aan et afaaa a ce 
THT St Egat Gras FH 2 zal arcaas F, get uca F 
One agt ata a cafes aa 8 aamsq safe st 
fara aaa Ff qe wa ate | eaacs safe Aut 
MA S WT aat tat, Taqg ae scat aia} | Foes 
f te ar wt ager sat ware aren ar arat Wt anar 
@ Rar wat a ce HC | cafes feat aaa at Faq 
safaz safiaa adt scat afea fe aq qa at 
saftar gr siraté | et ate Bre ata fear @ at orafez- 
aaa a aa ut vet 1 fagt a at sret ait at 
saa mat area) rea carne Src ara at gfe 
ait 1 aa ag at at Ber | 


aT ART 
ATH AAT BH FIT 
Gal SI 
Sf wa wart 
safe qaratq 3 {coi fo F sedan st dem- 
Ta ttl Sa ana a naan smetaam afen ad 
Tal Ht utan wa tar tere ale 2 yaa 
staat ara a afea oisgrara’ catia erat at fe 
Het BI att asl awit | yega: va aaa sat wr 
cart faga vs gata) fra aaa wafe 4 arat 


eateat a gana fear sa ant dena es oH 
ATT SF HIM A at arg aie gern fara a 
a sic afteat A pac sac Roget Stet az aan 
feat ati get zaaqeat ain ath Fal A ane 
fea stcanafeanadnaa faa catfaa ater fm 
aa sic afke alka ararat gern watfga Et 
waa sera Az ara erat steer feat) aq nw 
3 


[ eo ] 

Star a gaz & araq area F SH aT as wiz 
ASAT AT aArW arg aT aF | etary aver afar 
Ht et Va NAT at sae fear St agar aat qe 
fea ma &1 aft at qe & wana at do gaat 
arias art Aes A AAT GI TET TT BT Go 
eaacqzia at frat, qacin sam 2 saqaz 
aa aay ary al aeqy area feat | was S Ye 
WT BI HF utlssq at go fyagest at Heats ect 
a at BNA Fata weg saat wey et Tat | 
cant Fed Hs an oft aiza gfe st aagT arat 
HC US SATA HR RI TATA | HFHVIT TA Taz az 
HTH FLA WAKA Tee st Wt aga ws wae 
gic ARaAad F HI gra ai FT gt F1 ca ans 
TAS ATTA Jrt vt HT we rez’ raat: 

we Heat Bafaa a art fH fers Avi A arraa, 
Renta, carry, Mar safe st agar see at 
frat at atc frat azt ac gt geahi at at fea? 
SAR SUT card weaT ari fees att we aa 
fia at Get FT dias at 2 | se geaeina car 
ay St et are aan fara an) we safe gata at 
etsara om fe aatiar qa area faca air 
qu | aafa aga @ age sean at gt auf aat 


[ 2a ] 

S fread aga at ata aga gat acer ag nt 
2 | suzaaaist afea ad care at ox att anat 
deat 21 sae sats frafia ava az sarc 
frat aca F1 cat at sie az Sr ar Ae ast 
fata dt ati afra site asa uat aad amaatizt 
Vit Arat Me KUsi a ca fanaat at faaa az & 
gern & aga at faa ari weg wa saa an at 
ara seat araifen tz cat At aga 1 snederarsr 
atzal 2at aataa aad Bata at aat & are 
sua faa et ate na sae azarata fen at ar 
ge & fac ® az asx ssarfta Qazi afe cet 
wait ofa at tat dt aga aati fe aga wis aat 
RB after yerr ett ant) age ar efeergq ar 
wa at det & fava Aaa He aaa aT #1 cea 
saat as(cai & ata aaa Mat at wa et St Ue 
atataa aaa arate | afta arfeer aig 
Mauer, safarz, eet sufs Ht at aed Hy Tax 
Qt tet 2 | Far ag Bray st ara TET a | 


[ wR ] 


TE SAN 


fFarT WATT 

siz at fare 2 f& dar dt aanarat & 
ame afat a Raa € 1 af fer et sare safes 
at at atat F waqra st ars HA Rt aadt 2 six 
aa At AIIMNT THA TM SR aa et ant F | ra. 
fea ateqaare sera @ et fret er vat azar 
wer Ri ag area at emia we ged fa aft 
qaqa Anta Mtaa area at afea csqrary ara 
at | atveg sta arg wees a fret F req ae 
aq at zat wet safest aes care et saat 
sala 4 sfinemasagar aign waa vt ata erat 
ve St IRA Si, g. Ft. HAM MV = AS 
sfea 21 ag daa # aga aet atae 2 atc fra 
feat et deat aR faarca vat anadae feet 
@ na adt 2 i wera gawra Gl a ca Trae 
& qad et saat star faa feet aaa se carte 
aware % faa era fear ar atc seta fea aaa 
SNe TAA A KAT at Garaa feat saat sqETY 
cfrera a efeag & fire ata | sige TAT AT ST- 
QfAacrast Ta sea SE asa ca aA BI Ta Aaa 


f aaa] 

R yet at at Aeal Soa TAMA TE 1 TA HT ATA 
ag ast Padea & ca ane are aS 2 aren EF stig, 
Weta, Maat, atfigaiege we aett 1 eam atest 7 
RMAGL NC Sat Ta AR VT. a. St. Hae saftaa FI 
afag H Reet TT ST UTI TAT aE HAVA BI 
saata & atadt mea ofafats wat cae teat at 
MII TF Hetactarai ca wfastt a alata 
at.q.dt. cad sat mas ana sat aad 
RA Tel eHRA Bre Haat as wa: aet wes 
weal mat 2 att went frat feats & fara grat 2 | 
an faa at arg nadt Wa at ana gt Wig 
ulfia fyeartat gy caer acer anc faq a 
Hara ara any AIS TIT HUA BT Tar PAT 
aT | TH at eT Ty AUga a fafaa ret Fear | 
cal at aftura on fe ai wicdaats ata aga 
afar 2 | 

Qteq ITT: 20 AG Va St fH He Aas & za a 
qe na sean gif aaa ra wat sl aensi a 
atze fort at afta zsafa adi treat, cafaa aie 
qqNagq Ht AA ET CHA HATA Depa waa 
afea 1 aft qa A aearedt sag & dtat aq- 
eater & frat at aa naga fracy fare | 


f az | 
sant went @ f& qa nares Gera Sa AAT ae ae ET 
aa, wean ata Vs agar ase Toye 
t agt TR aT aKa | aat saa saat fear aarfs 
R warn tat afea  gafea dara ofafifa eat 
t TETCRT aeaiteA SHANA, Area wt acqr & 
Sr srerne sf caret 21a seat Rama sae g 
wea Gite fafa feat aaa weal TeRaA wt to 
Sica Ht AM acwag Geata ane arat waray 
sit & ara @ ofa 22 qarcuec fra 4 ferneactaz 
Sara Haran | fae csr ofa fahe aur st Fre @ 2S02 
teat Ft srest (eftare) t eRe Arent war Fr set 
HA AIA TE YeRaA ANAM Hate | ca aang am 
TANS WAR TY ca F waa Rt wHrata aia ce at 
@ Se dara afefifr wat & az qega FI saree 
@ arate frag acfaare | dae sedte mea of 
fafir qar a aaa srdta ca daa *S0y fo F HE- 
MNT F iat F az ae aren | Teg we feat ware 
aE Bout Sara ( frat aye ) Hawt var We we 
aH Sat Sala 7 Ta Ter 2 | At Go aTaTAgta Ht at 
ott array carey St at cant sfaa dare 
aaraat aaa | avat ofafafa 4 aaa A Tee 
ata) i can sates wt Src sane aa ver frat 


f ey ] 

Si ameet gepa et st gaa és Ac aaa at 
ait wa grat watz ( fro gar) 2 | 

fra aaa seqanta st cag ef at sa 
ana eatanfa at aga sree vaca at ar fez 
onfa ferat at aia & agar fees at 1 Az ar fear 
Hl Fal AAY Fett aH Rr vet ast wa a weg 
faai kr aat-ara Aca Al ATT AAT HAT ATI 
afg ag wearaiagara at ar tareat at Bc a 
Teg ALARAA T Ca BraRaHal Ft Agaa Fear 
eat-fgart & faat are sfa sala az et agt axatt 
wa: aa a ofa Me aa S geal Heat Ara Ae: 
WCF ara Zaza StS Tat S atait we | rast 
WAKA Heqraeaarag nea tigg Rat de 
Rega at Mata cam aa ansr fe ssrna Waz 
St tat sfae aats ar fer A Meat atsqat a ar | 

szdanta aan fafas ie Baa ala aE 
gat fe feeg aft svat nary aqsatar Fe Tara 
agt acat | Ha RIA TEA E at Fad At ca aat 
ar Mat talk sar as El ag aa fat art qeat 
@ ace a) feat safe we at ae adt aaat ar 
fara aefaa ge sar fear arr feerai a aoa 
us fadigai a aart & faa aga @ aa fea dix 


[ eae ] 

aga Fg ere Me) eq weat swf aa aa 47 
waa & faa chet vt satay a feat | eat ase 
YT Fare Az urs F fas Fark ar aI vafay 
BAUMAT Bat st sata fear wat) aq a wa4r 
waraa ataaas NatTaT Hise A ata 
TA CAR GUT sE ea saa GA 7 ca 
SAT RAAT, Marc, al, Taas, sls wast ena; 
Hamner € sei fagsnis & geal at car Ft 
amat 2 | 

fare snfa & sraaif & cat ans & fe orm 
Aza Al AT RFA Taw gar # nutq sfafga aris 
S AT Varat ga aH ae aR Be afeq swaedi 
Har agai & aga @ at aag avr ofaa et 
wa @1 fee saat far arsaea ata at aga 
gt at ara 2) sedan & isa F Aa Bx 
aie wmfa ar saat a faarac sazi far at 
gaeq tcss fo H at mura ae fat at i sa 
ana fags & ux gerga aa Sr agt qa 
qua ft) weal stat ae Asal W creat ad) TarR 
ma ag a fe af& aia sifaai os aE at ea ae Br 
mat | feeg ofa & ca aata A oeaaata F Het 
4 ast ara strat nx zat at eae arcq was 


Boe. 


i 
| 
| 


[ Sater a OTH J 


Hrs Br, FIT KT ata cel z 


2 


THY -HElAMAT AAT at 


[do waweg ot Arq Wear ae adie WSF | 
“adt @ saw a wad wat mat 2 | 
at &t ae feaar fear at grat aferers 2 


( fy ) 


Stat Captains Yuddh Prakes aod Keine 
wt Ft {Richardson 


qe maT aut Heat [ Fat ye evo | 


[ @9 ] 

afsatcal sort wet i weq m=a wa aq ta 
SR Fst TL MC HT wat saat faar were 
waat sarcat feat | amr ay at Za ait fe 
wera Hats ME We Vel H agati ¥ wara az Ty | 
fadt A saat acy a eat suzdaarm Raat F 
amin affgt at acaga aia fear Bie ag az 
fasdara afar & at 72 | rat wHIT ATS F Go w-zZ- 
afy & sata @ agatan& sfer casera sat 
Te 1 ne feat & faeesit F ra ara a aftada es | 
neem niet A sgatar & fax avat saa avast 
Sk TA AAT Metaaa a ACS ag aeA 
TsMMs get & qe ata eats waar aval FH 
frat tet 21 aeaeaset at sat mega Kae at 
SARI TSUNA Rl AEA Wsgrat. Tet ai 
sur aca e, cafes tet csgratat sr neaiat w- 
AAT AT AARS- TTS AUT THAT TAT Bt BWeATSTT 
ext fane aizt te at Meda gitr et et cer 2, 
wafa fers sifa & ofafaa Aart a sam afezra 
qaza fan 2 at at feecawarat Bre & aa wt 
srafeat set meats | anit fr ara gt qe WATAEE 
at HRAie Meat HEAT A RT Ha za fers aract 
Betsy A ae TW | 


[ ge ] 

Sr ng fire area ar ada ast fear vat ae 
TaaAS St eft a afta catenas act 2 | weq 
aataae et af ca aad aga KA 2 | see- 
aart ster eoesgr agi fe ae anca aa at 
fyar ant sia saa ac 2 fae afareh newatr 
eat et 7 ara | feat ca eg at gfe st aera FI 


ata Seay 
ute 

ve ana at fe waza yaaa wales an at 
TAT at | aicaay B wale qf tq (aR Arac aii 
Raha ad at sceg HA Bi Gleq We wcaawwT 
H at sreata wars sera EA al aaast Ht grease 
sea tat Ht afka an stata Eat Be wa: 2 Tank, 
yaaa aa sea aa safaa Wt Wa) wrcage F at 
Re AAMT A aa Tet Are afen aa sr get at 
Wa AT et TE Ta aT Raa cag wasrart fe 
wicatad R avec Afen ad at ar at a ati vet 
ata at Fat EAT MT (Ha wags F cisalta maat 
BE MC Aa FH Aral KI aa HA EMT ar FaeAa AT 


[ za ] 
Tanai § arane waa Wet HT) sa waa airs 
aftat & caat Aeaar at at wet fe age S atarait 
Rt rat Ig RI STa eta Sie cast afr ad at 
INT WAS | LTA BTA Tar S faA ga alera faa 
TAT faa, 38:— 

(%) fata sat aa 2 

(2) raegr ara ser afer ia sah arr ar 
Oat atar arfes | 

(3) Sttaest ar ata arama ge se sak 
AIT war sR far arf @ aac Hc (FA Ara | 

ae ITT waz, smeacar & faa fer 77 31 
ateg raat fees at fraaar at gat aaar at | za- 
fara fergat ® qakia ct at atc sag fet 
qaena att areat at aaa fag eafnat Fr 
aTat gat arat fea za a Bre feerarfa va 
safeat Br wat @ ner ae Fat ati Lark weet 
tga gq @ uae Uat sta at sre wa 
UAHA WAR MA T Tat HAi ar seat wt fear at 
seara ofare act fear fe aa ae fers et TB | FaifH 
arate fare frat at gar oat ot frat 2 | ca wae 
RH fag scat 1S da Bsa saa aarat @ 
aa gyi fear sari ca aaa fect ftagaa Arc 


[ two ] 

Sasi eat, Atif enrzas F fisrctz, fea Fre 
dfearat ar NT qa HC TANT HT TT TF | Tea ATAT 
aA FAIR aa SIT sat ca fear 2 [ Tat far 
235 TS RF ama] cq wat ga: 2 oH fark 
araatat afme aa a fase aa sitc raat cea 
faa sf fear ener Breit strat & | 

ae ta vat ot fe ara aa ad at aeai st 
Mawa adi aca THE an af qaeat A arat 
fis ant af af tr are i senat sta: areata fm 
# fare dt wis | shegsta Ras ark ara at fer 
Wa IAF Hey at Aa wy sl TS 4 | aSG sa 
aaa farg Aarst at fazt zeit 28 et | az aa Ss Ta 
aaa ST AAR BC HAT Fa Hla WT Ata Tra RT et 
WA GAM as I) BITt Rta, StHC-Staat, safirarc 
HCAT, BS AAA CAAT AIT WT adt Gaal Ala ae 
fe cae faa sia @ arae acat Tt TATA TS | IGE 
SAU HI FM ArT aat Me aA way wet | KA Ase 
afgen 4 feeg ofa a raat arf og’are fe carer 
aa aa at adt Paeg alas sraz, sat atqa wa aT 
Qt 7a | aq arat ara, cad afaai & ara caaaie 
ag ifs arfa saat ct aa Kz amt: sr sila 
GHaAT Tacs at afin ez ut sazt gt ak 


f aaa | 

& aa Saar wa at TE! ge et AT aT cast 
fageat te 1% | 

safe qataeg Aca fataar at vet sae day 
frat, NT CAR TH ATT TIA TE areal fe ea 
aa weg alt at ahratt ate ager S21 ae 
ag feet arf at ag areata at tales aay 
at ag mere, Be waa feat Sr gu a acai 
aifsa | afzn adi adt ge sara 2 | sa qt zat 
erat area Besa aa add wae far scar 
erat area) aint saaaz at ae dt aaarar f& 
aa at aaca afaal wea ce at efi ae aa 
ALATT VS BARC TAK F Kelt | Cas Tay Ft Garaar 
81 ae firs 2 arfaat adi 1 cafaa caret aia aa 
a ofa caat WUT e | 

safe & saaat a sreaaarsr Ft aa fear snx 
srt Go Mara St Bla ars a gis st sor art 
LAR HARA A Fae, Cae a wea vare- 
avi afa aq at fia aaa vas sraaarme a 
sfere ata ent afta fear sar | £a MHTIT THIT Aa: 
a: aga AT eT at TA BMT aR TT GETIA a 
TART GA WAT! HE Alaa gs "AQ et army 
gett A afen at seq feat i caatat qaemii a 


[ we] 

rant fatra feat sit do @aca st St oH ga- 
ata Hicso fo A are at cravigeq mz arr 
ca ain St faccac aca ce! fierat 2 at arat ar 
tatra feat ae aed o fae qaeara med ett 
at caret ofsat f arat c2at | ga ae at Ait | aE 
Saat wae ze at) safe sat ata at qaerata 
at can, af aca, arrst er ar BA gat aw 
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“a Jadylove exceeding fair with soft blue eyes and yellow hair,” 
He wrote to his mother from Sydney and told her of his engage- 
ment. “Henrietta has been to school two years in Germany, 
speaks German, and is interested m German literature ” Appar- 
ently these accomphshments would “put her nght” in the eyes 
of a fond mother whose husband had once taught school. 

But they decided not to marry until Huxley got established as 
a recognized scientist He left Henrietta in Sydney and returned 
home to his influential fnends. They suggested that he “go down 
to the meeting of the British Association and make himself no- 
torious somehow or other.” In order to succeed, they told him, a 
man must do “a little trumpeting now and then” Tom was a 
sensitive fellow, but love had taken complete sovereignty over 
him. With a feigned assurance that concealed a trembling heart 
he delivered a lecture on oceanic hydiozoa (underwater animals) 
before an audience of scholars who had a habit of “waving and 
wagging one coat-tail when they applauded.” There appeared a 
small notice of this lecture in the Literary Gazette. 

And then fortune smiled upon him again He submitted for 
publication a paper he had written aboard the Rattlesnake on 
the anatomy of a species of jelly fish he had studied on his voy- 
age. The paper was hailed as the basis for “a new branch of 
philosophic zoology.” It was also the basis for Huxley’s future 
success It brought hum the Royal Medal and an election to the 
Royal Society. “And now,” he wrote enthusiastically to Henri- 
etta, “if only i had four hundred pounds a year!” 

And Henrietta wrote back—‘‘Let us be patient.” 


U1 


THEY WERE MARRIED after seven years of patient waiting. Hux- 
ley was now one of the most promising young scientists in Eng- 
land. He had passed the goal of four hundred pounds a year 
He was a contributor to the Westminster Review, a teacher at 
the Government School of Mines and a lecturer at the Royal 
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Institution. He faced his future prospects with “complete equa- 
mimity.” 

He especially enjoyed his teaching. The Government School of 
Mines had umstituted free evening courses for workingmen. 
“Mass Education” had become the battle cry of the British in- 
telligentsia. Everywhere m London the air was “pink with the 
new social philosophy ” Huxley was an ideal teacher, a self-made 
man speaking in brisk unacademic language to self-made men 
“{ am sick of the dilettante middle class. am glad I am not at 
Oxford. Here in London the air is free of the dons and the un- 
dergraduates and the ancient rituals.” Here were workers who 
lived among facts Huxley’s explanations of the glactal epoch 
were masterpieces of melodrama His style was racy Thousands 
of people from every grade of society stormed the doors of the 
lecture hall. But only the laborers were admitted. All kinds of 
subterfuges were resorted to. One clerk attempted to gam ad- 
mittance by asserting he was a “driver’’—neglecting to add, 
however, that the only thing he “drove” was a quill. 

It was at the School of Mines that Huxley at last found his 
vocation, He was to become a populanzer of science With the 
magic wand of his mtellect he touched the dead bones of an- 
tuquity—and behold, the bones took on flesh and came back to 
life. 

Huxley was not only a popularizer of scientific knowledge, but 
a crusader for scientific causes. Any unrecognized pioneers? 
Huxley saw to it that they won recognition Any challengers to 
a reasonable theory? Huxley was ready with a two-fisted intellect 
to enter the fight. 

At this moment there was an unusually spirited fight raging 
around the new Darwinian theory of evolution. It offended the 
digmty of many people to acknowledge their descent from the 
lower ammals At a meeting of the British Association (in 1860) 
the Bishop of Oxford had turned to Thomas Huxley with a 
sarcastic smile. “I beg to know, is it through your grandfather or 
your grandmother that you claim your descent from a monkey?” 
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The audience was aghast Tom Huxley’s eyes glistened as he 
rose to his feet. He felt no need to be ashamed of having an ape 
for a grandfather, he asserted. “If there were an ancestor I might 
possibly feel shame in recalling it would be—a man like the 
Bishop of Oxford.” 

For twenty-five years the battle for evolution went on with 
unabated fury. And Huxley stayed always in the forefront of the 
fight. The newspapers headlined the issue, “Children of Adam, 
or Heus of the Apes?” One of the contnbutors to Punch ex- 
pressed himself on the subject in a little poem which a contem- 
porary wag called A Bit of Doggorila- 


Am I satyr or man? 
Pray tell me who can, 
And settle my place in the scale 
A man mm ape’s shape, 
An anthropoid ape, 
Or a monkey deprived of his tail? 


All England was divided on “the controversy of evolution 
which threatened to become a revolution.” Huxley delivered 
scores of lectures in favor of Darwin And these lectures kept 
constantly wmning “new converts to irreligion.” People who 
came to stone Huxley remained to applaud His appeal was 
simple and eloquent “Does my belief really brutalize and de- 
grade mankind? Is the poet or the philosopher or the artist whose 
genius 1s the glory of his age degraded by the . . . certainty that 
he 1s the direct descendant of some naked and bestial savage 
whose intelligence was just sufficient to make him a httle more 
cunning than the fox? . . . Or 1s he bound to howl and grovel 
on all fours because . . he was once an egg?” 

He collected his arguments and pubhshed them in a volume— 
Man’s Place in Nature—which served as a challenging supple- 
ment to Darwin’s Ongin of Species Darwin himself was a shy 
recluse who had no taste for public disputes. He had written 
a book on the abstruse physiological theory of the transmutation 
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of species—a scientific treatise for which he expected nothing 
more exciting than a digmified burial in the dust of a paleonto- 
logical library along with the other honored and innocuous dead. 
He was struck with amazement and alarm at the furor he had 
created. And then along came a faithful bulldog of a friend to 
protect him against the rage of his adversaries He was relieved 
to find a man who not only understood him but who was ready 
to fight for him. 

For Darwin himself was no fighter. He had never meant to 
set himself up as an iconoclast. He had been too deeply absorbed 
in the recreations of his unsects to hear the rumblings of the 
thunder that he had set loose with his new ideas. And now that 
the storm had broken in all its fury he was content to pass on 
and to leave the field to those who had more heart for the fight. 


IV 


IN ALL HIS QUARRELS Huxley had worthy associates. He be- 
longed to the X Club—a coterie of “gentlemen assassins of other 
people’s prejudices” They met once a month. On the day before 
the meeting the secretary sent to each member a simple remmder 
on a postcard—xX, plus the date of the meetmg Once every 
summer there was a weck-end picnic to which the members were 
asked to mvite their ladies. The postcard for this event read— 
“X’s + Y'vs.” Although the gatherings were strictly mformal, 
“Sust a few friends who did not want to drift apart,” they never- 
theless resulted m a whole “galaxy” of distinctions Five of the 
members received the Royal Medal, three the Copley, one the 
Rumford Six were presidents of the British Association, and 
three, presidents of the Royal Society 

It was at a meeting of the X Club that Huxley coined the 
word which defined his attitude toward religion. “In this club,” 
one of the members had remarked, “most of us are atheists. We 
know there is no God” Whereupon Huxley retorted “As for 
myself, I am merely an agnostic. I don’t know.” He was a passive 
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non-believer rather than an active disbeliever—a dissenter but 
not a deserter from the tenets of the church. “I have been provi- 
dentially saved from a life of sin,” he once remarked whimsically, 
“by three unorthodox factors—Carlyle, Science, and Love. The 
philosophy of Carlyle has taught me that a deep sense of re- 
ligion 1s quite compatible with the entire absence of theology, 
Science has given me the support of authority without dogma. 
Love has opened up to me a view of the sanctity of human na- 
ture ” 

He felt that he needed no other bulwarks against the viciss1- 
tudes of this world or of the next—“‘if, indeed, there 1s a next 
world.” It mattered not at all to him that people called him a 
heretic, an infidel, and other hard names. He knew that in ac- 
cordance with the Bntish law the word of a sneak thief who 
swore on the Bible would be taken against his own word But he 
stuck to his honest convictions. “Huxley’s passion,” said Herbert 
Spencer, “was not only for truth but for something which 1s 
considerably rarer—candor.” : 

His religion was that of a candid skepticism—a constructive 
rather than a destructive doubt His attitude toward life was that 
of the scientist-poet Truth 1s wisdom plus beauty. ‘*Teach a 
child what 1s wise—that is morality, teach a child what is wise 
and beautiful—that is religion.” 


Vv 


“TEACH A CHILD what is wise and beautiful.”? This was the para- 
mount object of Huxley’s hfe. In 1870, thanks to the efforts of 
Huxley and of other like-minded pioneers, the British Parliament 
passed an act to offer free education to the children of needy 
parents. Huxley was elected a member of the new school board. 
With the pitiless scalpel of his logic he cut deep into the “‘intel- 
lectual snobbishness” of the British aristocracy. “What might not 
the poor and lowly among men achieve if given the opportunity 
to education? And what would happen to many others of the 
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‘best? in society? . . . We have all known noble lords who would 
have been coachmen, or gamekeepers, or billiardmarkers, if they 
had not been kept afloat by our social corks” In order to pre- 
serve a democracy, he declared, you must have not a minonty of 
noble births but a majority of nimble brains. 

He dedicated his hfe to the training of this majority—with 
Ins books, his experiments, his lectures. Especially with his lec- 
tures. He reveled m his classroom contacts. Here he was at his 
best He struck the students speechless with his biting sarcasm. 
Once he picked up the notebook of an earnest but incompetent 
Insh student who had been assiduously diagramming a sheep’s 
hver Huxley studied the drawing for a few moments, “It re- 
minds me,” he remarked wryly, “of the Cologne Cathedral m a 
fog.” On another occasion, at the conclusion of a lecture at the 
blackboard, he asked the men 1f he had made himself perfectly 
clear One bold voice spoke out: “All, sir, but one part dumng 
which you stood between me and the blackboard ” The professor 
frowned. “I did my best to make myself clear,” he said, “But 1t 
seems I couldn’t render myself transparent.” 

Throughout his life he was a whiplash to little minds. Yet the 
flourish of his wit was worse than its sting. For at bottom he was 
a gentle soul. And a sick body. He could thank a dyspeptic liver 
for his sarcastic tongue As he passed middle age he began to 
suffer acutely from the “blue devils” of depression and hypo- 
chondria. 

He took frequent trips to the Mediterranean to fill his lungs 
with good sea air. But as often as he returned to his professional 
duties he found his attacks recurring His fmend Hooker had 
suggested nicotine as an antidote to his gastric disturbances. As 
a result he became an incessant cigar smoker—but still his diges- 
tion remained unzmproved 

At fifty-nine he had all his teeth extracted. He feared that this 
was a grave forewarning. In his zodlogical studies he had noted 
that the decay of an animal’s teeth was a frequent premonition 
of its death. In his sixtieth year he faded rapidly. He was forced 
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to give up his work on dissection since it entailed too great a 
demand on his ebbing strength. Once when he was younger he 
had remarked lightly, “At sixty all scientists should be stran- 
gled.” He resigned his professorship and his inspectorship at the 
Department of Fisheries. And finally, with a heavy heart, he 
gave up the greatest of his honors—the presidency of the Royal 
Society. In a speech of touching simplicity he explained to the 
members that in view of all their kindness he could not consider 
holding the office “for a single moment after my reason and my 
conscience have pomted out my mecapacity to discharge the 
serious duties of this office? And then, when he had finished the 
speech he turned to his fnends and said in a low voice, “I have 
just announced my official death.” 

But he was not as yet ready to die A new attack had been 
launched against him and the old lion was ready once more for the 
fight. The Honorable Mr Gladstone had written in a weekly 
periodical a bristhng denunciation against those who disap- 
proved of the biblical account of the world’s creation. The Duke 
of Argyll had followed up this article with a paper on the “Reign 
of Terror” mstituted by the naturalists who were trying “‘to 
destroy the foundations of God.” 

Instantly Thomas Huxley was cured of all his ailments. A lusty 
fight was to him the very elixir of life He took up his pen 
with his old-time vigor. “The antagonism of science 1s not to 
region, but to the heathen survivals and to the bad philosophy 
under which religion herself 1s well-nigh crushed.” This had been 
hus hfelong argument. Why this constant attack upon science 
as the enemy of religion? Science did not reject religion. It 
merely questioned “this or that philosophical speculation, this or 
that theological creed.” Science had been too long neglected as 
the poor Cinderella in the respectable family of human culture. 
“She lights the fire, sweeps the house, and provides the dinner, 
and is rewarded by being told that she 1s a base creature, devoted 
to low and material mterests.”” While her sisters, Philosophy and 
Theology, are engaged downstairs in a ceaseless quarrel with 
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each other, Science in her garret “has fairy visions beyond their 
ken * She sees the order which pervades the seeming disorder of 
the world She observes the great drama of evolution as it unfolds 
in 1ts beauty and its terror And she tries to transform the terror 
into beauty It 1s true that the strong animals prevail over the 
weak in the jungle. But in the gardens of mankind the meanest 
flower may be tramed to flourish as beautifully as the stateliest 
tree. “Society differs from nature in having a definite moral 
object” This doctrine had gradually become Huxley’s mner- 
most conviction “The course shaped by the ethical man—the 
member of society—necessarily runs counter to that which the 
non-ethical man—the primitive savage—tends to adopt.” When 
properly understood, both evolution and religion point to the 
selfsame end—the refinement of brute force into human love. 

When Huxley spoke such words as these, the lips of the satyr 
grew tender with the devotion of the prophet. Here was a phi- 
losopher who smote his fellows for their foolishness—out of his 
great respect for their mherent wisdom. How could they accuse 
him of wanting to destroy? How could they brand him with a flip- 
pant disregard for human faith? Was it impossible for them to 
conceive of a man who had tasted his share of grief and who at 
three-score years could still retain the courage to think? “I have 
graduated in all the faculties of human relationships; I have 
taken my share in all the deep joys and the deeper anxieties of 
hfe... I have felt the burden of young lives entrusted to my 
care... I have stood alone with my dead before the abyss of 
the eternal ..” This had been his personal struggle for ex- 
istence. And out of the painful process of gradual adaptation, 
out of his sanguine youth, hus aggressive middle age, his mellow 
later years—out of all these aspirations and successes and sor- 
rows had come the gradual evolution known as Thomas Huxley. 
From rash skepticism, to skeptical mtelligence—to a final per- 
ceptive glimpse. “The thinking man alone can check the natural 
struggle of brute strength.” 

And so he entered once more mto the arena of thought and 
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found the vigor of a renewed youth in his winter years. Forgotten 
was the weakness to which he had yielded in a moment of foolish 
fear. His energy had caught its second breath He no longer 
shuddered at the prospect of physical exertion. On the contrary, 
he exulted in it. He took a trip to Switzerland (1888) and walked 
eighteen miles, mcluding a climb of two thousand feet, in a 
single day He scoffed at the absurdity of his ever having yielded 
to “a dilated heart.” He made a solemn vow to prolong his 
labor and to postpone the inevitable end, “For at the end of hfe 
all one’s work looks so uncommonly small!” 


VI 


He BUILT HIMSELF A HOUSE at Beachy Head on the seaside. 
Like the old philosopher, Gandide, he spent his declining years 
in the cultivation of his garden And then came the greatest irony 
into the life of this master of irony. He was canonized into a 
“respectable institution.” 

The agnostic had been exalted into a saint. He received the 
honorary degree of Doctor of Laws from the citadel of British 
orthodoxy, the University of Cambridge ‘I shall be glorious in 
a red gown!” he wrote sarcastically He was appointed Dean of 
the College of Science. “The only ambition that remains to me,” 
he Jaughed, “as the Archbishopric of Canterbury.” 

And finally he was knighted. He accepted this honor, like all 
the others, with his tongue im his check. “Ancestral nobility” was 
to him little more than a farce. ““My zoological studies have car- 
ried me so far back to my remote ancestors that my immediate 
ancestors no longer mterest me” 

He never came to court, and he paid but an occasional visit to 
London He had grown deaf in one ear and he therefore felt 
sensitive about accepting social invitations, He never could sit 
at table, he complained, without making an enemy of the neigh- 
bor on his deaf side. 


And so he plodded his lonely but cheerful way through hus de- 
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chning years “There goes Professor Huxley”—once remarked 
an old lady—‘‘faded but still fascmating ” 

As he grew older he withdrew more and more from society 
into the solitude of his garden. When his youngest granddaughter 
paid him a visit, she looked at him with a puzzled expression in 
her eyes “You are the curiousest old man I ever saw!” 

A curious man with his cunous plants Here in his garden he 
inspected his creepers and tended his gentians and sheltered his 
exposed shrubs against the wind and collected hus essays for final 
publication The story of progress. From the seed of the past 
through the growth of the present to the buds and stems of to- 
morrow 

And what 1s this hope of tomorrow—this ultimate purpose of 
the evolutionary process, this gradual acquisition of knowledge 
through incessant struggling and suffering? Is not the end of all 
this struggle ‘the survival of the mentally fittest and ethically 
best? . 


Vil 


Huxtry passed through a severe winter in his seventieth year. 
Yet he had never felt more cheerful. The doctors shook their 
heads, but he laughed at them. As the spring approached, he 
wrote to his friend Hooker and told him not to pay any attention, 
to the alarming reports that were bemg published in the news- 
papers about his health “I don’t feel at all like sending in my 
checks ” 
Three days later he was dead. 
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Great Scientific Contributions by Agassiz 


Founded the Museum of Com- 
parative Zoology at Har- 
vard 


Books, TREATISES AND RkE- 
SEARCHES 

Species of Fishes (in the Ama- 
zon Ruiver). 

History of the Fresh Water 
Fishes of Central Europe. 


The Growth of Continents 

Researches on Fossil Fashes. 

Critical Studies on Fossil Mol- 
luses 

The Structure of Animal Life. 

Zoological Nomenclature 

The Glacial System 

Geological Sketches. 


Lows John Rudolph Agassiz 


1807-1873 


H. WAS BORN AT MOTIEX, a Swiss village nestled on the shore 
of Lake Morat among the foothills of the Bernese Alps. He came 
of a Huguenot family which had escaped from France during 
the persecutions of Lows XIV. 

His immediate ancestors on his father’s side had been clergy- 
men for six generations. On his mother’s side, too, he came of 
an imtellectual—and sturdy—stock. Nature had endowed him 
with a physical and mental heritage of unusual caliber. He was 
a man born for action and thought. 

From early childhood he developed a passion for collecting 
fishes and birds and mice and rabbits. His brother Auguste was 
likewise animated by the collector's mama. The two boys started 
a home museum of “rare and interesting living things.” At four- 
teen 1t was the modest aim of Louis, with the help of his brother, 
to memorize the Latin names “of every known animal and 
plant ” Already he had drawn up a manrfesto, which he read to 
an audience of his own fancy, about his future career as a great 
scientist 

“I shall advance in the sciences. I shall receive my prelimi- 
nary training at Neuchatel and matriculate at a university mn 
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Germany. I shall finish my education at Paris. Then I shall begin 
to write.” He was resolved to become an outstanding man of 
letters. 

His parents, to be sure, had other ideas for Louis. They 
wanted him to join the busmmess firm of his uncle at Neuchatel, 
But they committed a serious error. At fifteen they allowed him 
to enter upon a twa years’ course of study at the College of 
Lausanne. “Time enough for business later on,” they said. They 
were wrong. From the moment he entered college, Louis Agas- 
siz never changed his allegiance from learning to earning. He 
had decided upon the course of his hfe, and m this course he 
persevered to the end. 


II 


HE HAD LEARNED that his early ambition to classify all the dif. 
ferent species of the plant and the animal kingdoms by merely 
giving them Latin labels was not enough. He must famulianze 
himself not only with their names but also and especially with 
their structures. Then he would be able to follow their classifi- 
cations and, if necessary, to give them new classifications of his 
own. He felt that a firsthand observation of nature, even with 
his unpracticed eye, was worth far more than a stuffy perusal of 
all the learned Latin treatises on the subject. But if he was to “see 
for himself where the truth lay’? he must wear the proper specta- 
cles. A knowledge of anatomy was the indispensable tool of the 
naturalist. Accordingly he entered the Medical School at Zurich 
and came into contact with some of the leadmg anatomusts of 
the day. He spent many of his waking hours m the chssecting of 
animals and at night he slept “in a menagerie” of forty birds. 
He read practically nothing outside of his “ving” texts. “The 
life histories of the feathered songsters were his only novels. The 
accidental deaths of his pets were his sole tragedies.” 

Then, Heidelberg. He was nineteen when he appended his 
name to the students’ list at that university. He took fencing les- 
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sons to develop the accuracy of his eyes, which were the vital 
organs of his research. He perfected himself in the Classical and 
the Romance languages, for a scientist must be at home in all 
tongues He rose early and spent every minute of the day pur- 
posefully. When the lectures were over he met m his rooms with 
a party of his fellow students each of whom specialized in some 
branch of natural history. At these meetings the young “scientific 
experts” delivered lectures to one another, compared notes and 
finally organized themselves into a “Little Academy”—a learned 
society in which “all our members increase their knowledge by 
sharing it.” 

Agassiz had come to believe strongly in this method of educa- 
tional partnership ‘The interchange of notes—that is, the com- 
parative system of education—has opened up to me the philo- 
sophical view of nature as one great world.” At last he had 
definitely formulated the plan for his hfe’s work. He would in- 
vestigate the nature of the world as a comprehensive unit. 

But just then the comprehensive umt of his plan received a 
severe shock. His parents had lost a business man. Now they 
wanted to find a doctor. They insisted upon hus specializing in 
surgery—a field that would enable him to marry and to settle 
down to a comfortable living. “The sooner you have completed 
your medical course,” wrote his mother, “the sooner you can 
pitch your tent, catch your blue butterfly, and transform her into 
a loving housewife.” 

There was a stormy controversy between Agassiz and his 
parents, but at last they reached a compromise. Agassiz might 
indulge himself in his fish collections provided he practiced sur- 
gery as a livelihood. “Let the sciences be the balloon in which 
you prepare to travel through higher regions, but let medicine 
and surgery be your parachutes.” 

Reluctantly the young naturalist began to prepare himself for 
a profession in which he had hittle interest when a circumstance 
arose to save him from his predicament. One of his professors, 
the eminent scientist Von Martius, mvited Agassiz to collaborate 
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with him in a book on natural history which he was prepanng 
for publication Louis was overwhelmed with excitement He 
wrote to his sister Cecile a letter in which he enthusiastically dis- 
cussed his plans “Will 1t not seem strange when the largest and 
finest book m papa’s library is one written by his son, Louis? Will 
it not be as good as to see my prescription at the apothecary’s?” 

Even his parents were pleased at the prospect They heard that 
the advance sheets of the manuscript had created a sensation 
among the leading scientists of the day. “Let him play with 
science for a while, 1f only he will stick to his medicine as hus 
life’s work ” 

They allowed him to pursue his naturalistic studies until he 
received the degree of Doctor of Philosophy Now his name could 
appear with an academic title on his forthcoming book. Agassiz 
felt certain of his destiny. Should the book prove a success—and 
he was confident that 1t would—his parents would ultimately 
consent to his adoption of science as his life’s vocation After all, 
what his parents wanted for him was not necessarily a medical 
but a successful career. 

With this thought in mind Agassiz set himself indefatigably to 
his scientific studies. Let other students while away their time 
in pleasure. He would follow his own course. He would be not 
merely a great naturalist but the greatest naturahst of his time. 
The desire to travel in the interests of his studies had come upon 
him strongly. When he learned that Alexander von Humboldt 
was looking for assistants to accompany him on an expedition to 
the Ural Mountains he addressed, with the umpulsiveness of 
youth, a letter to M. Cuvier, the friend of Humboldt, to inter- 
cede in his behalf. “For sxx months I have frequented a black- 
smith’s and carpenter’s shop, learning to handle hammer and 
axe, And I also practice arms, and exercise with the sabre and 
the bayonet, I am strong and robust, I know how to swim, and I 
do not fear forced marches . . . In a word, I seem to myself 
made to be a traveling naturalist. I need only to regulate the 
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impetuosity which carries me away. I beg you, then, to be my 
advocate with Herr von Humboldt.” 

But his petition came too late. Humboldt had already selected 
his assistants. And Louis Agassiz, to fulfill the promise he had 
given his parents, continued Ins medical studies. In spite of his 
distaste for the profession, he threw himself into these studies 
with the energy that was part of his natural temper And he 
accomplished prodigious results He wrote more than seventy- 
five theses on anatomy, surgery, obstetrics and pathology. In 
April, 1830, Madame Agassiz received the following note from 
her son “Dismiss all anxiety about me You see I am as good as 
my word” ‘The young man who was already known throughout 
Europe for his book on natural science had, true to his promise, 
taken the degree of Doctor of Medicine. 


WI 


He wENT To paris, the center of scientific learning, and pre- 
sented himself before Cuvier. The great anatomist received him 
with open arms. He gave Agassiz a nook im his laboratory and 
freely bestowed upon him his mstruction and advice The young 
man had come to Cuvier with a definite purpose. He had heard 
that the old Frenchman was preparing a book on fossil fishes— 
a subject which Agassiz himself had been diligently studymg 
for some time. He hoped that when he showed his notes to 
Cuvier, the latter would commission him to do the entire work 
And Agassiz was not disappointed in his hope. Cuvier turned 
over to him his entire collection of fishes and told him to go 
ahead with the book. “I work regularly fifteen hours a day,” 
wrote the young scientist to his parents. His small monthly allow- 
ance was insufficient to his needs For he was obliged to hire an 
artist for the sketchmg of his specimens. Often he went hungry 
long before the end of the month The publisher of a scientific 
journal, the Budletzn, offered him the editorship of the depart- 
ment of zoology—a position which would substantially have 
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increased his mcome But Agassiz declined the offer. For it would 
have taken two hours daily from his research. His father begged 
hum to come home and to settle down to surgery His master 
Cuvier pleaded with him to relax from his research. “Hard work 
kulls,” he warned the young man. The old naturalist was only 
too well aware of the meaning of these words. Shortly after his 
warning to Agassiz he was humself stricken with paralysis on 
his way to the Chamber of Deputies Withm a few days he was 
dead. 

It was a tremendous blow to Agassiz, this loss of his great 
colleague and frend, Where now would he receive the encour- 
agement to contmue his research? His money was as “rare as 
some of his zoological specimens ” He must dismuss his artist He 
must give up his science. And condemn himself to surgery for 
life. “If you follow surgery,” wrote his mother, “‘you will perhaps 
reach the result of your work in the natural sciences a little 
later.” Agassiz knew what that meant “A little later? was 
“never.” 

But again his good fortune came to the rescue in the guise of 
an old man. This time it was Cuvier’s fmend, Alexander von 
Humboldt, who acted the part of the Good Samaritan. Agassiz 
had called upon the illustrious scientist shortly after his arrival 
at Paris, and Humboldt had promised to write to the publisher, 
Cotta, regarding the manuscript which the young man was pre- 
parmg For several weeks there was no word either from Hum- 
boldt or from the publisher—wecks of hunger, privation, de- 
spair. And then at last Agassiz received a response—a letter that 
was quite different from anything he had expected. It contained 
a check for a thousand francs! The old scientist had learned of 
the young scientist’s plight. “You will surely pardon my friendly 
good will toward you, my dear M. Agassiz, if I entreat you to 
make use of the accompanying small credit,” he wrote in words 
of exquisite tact. “You would do more for me, I am sure.” 

This was but an initial step in Humboldt’s sponsorship ol 
Agassiz, He used his mfluence to obtain for the junior naturalist 


[172] 


AGASSIZ 


a professorship at the Swiss university of Neuchatel. And so 
Agassiz returned home—and not as a surgeon. His parents were 
now completely won over to the thought that their son could 
make a good living even as a scientist 


IV 


His success as a natural historian was assured Installed as 
a teacher at the university, he had become an immediate favorite 
both with the faculty and with the students He had gained the 
patronage of Humboldt, and through him the admuration of the 
king of Prussia At twenty-five he had transformed Neuchatel by 
the magic of his personality and hus talent into a great center of 
science. His colleagues throughout Europe were impressed by 
the intense energy of his researches “When I am at Neuchatel 
and knock at the door of Agassiz,”’ jestingly remarked the geolo- 
gist, Leopold von Buch, “I am always afraid lest he will take me 
for a new species ”’ 

Agassiz did not confine his energy to his teaching and his 
studies He was a great lover of children, and the children 
shared his great love for nature. He enjoyed firing their imagi- 
nation as he strolled with them through the hills and the fields 
and talked to them of the works of God. Never did he believe 
in a textbook illustration of the beauty of nature. His was a 
living science, waiting to be unfolded to the eyes of all. He 
taught his little colleagues the elements of geography by climb- 
ing with them a mountain and pomting out the vast panorama 
below. He initiated them into the mysteries of botany while they 
gathered the flowers of the field. When he gave them a lesson 
on the tropical fruits he presented them with oranges and ba- 
nanas and invited them to eat these fruits while he explained 
their structure. The children looked upon him not as their in- 
structor but as their playmate. He was as full of gaiety as the 
most frolicsome of hus little pupuls. 

jie had introduced a new method of education. He had re- 
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nounced the stuffy classroom and returned to the gardens of the 
old Greek philosophers. And like the old Greek philosophers he 
was not only an assiduous teacher but a persevering student as 
well. Every moment that he could spare from his pupils he de- 
voted to his own researches. For a time indeed it seemed that 
he had overexeried himself to his serious wnyury. The doctors 
feared that he was becommg permanently blind. But even that 
affliction did not deter bim from his work. For hours he sat 
m a darkened room and practiced handling his fossil specimens 
until he acquired so delicate a sense of touch that he no longer 
feared his umpending bhndness. “Come what may, I shall be 
able to go on with my research.” 

But the fates, having tested him, gave him back his sight. 
And then he plunged more enthusiastically than ever into his 
work His fame spread all over continental Europe and beyond, 
The leading naturalists of England mvited him to examine their 
collections of fossil specimens. As a result of his onginal re- 
search mm ichthyology (the science of fishes), Sir Charles Lyell m- 
formed him that he had won the Wollaston prize—a sizable sum 
of money which he did not hesitate to accept since he had spent 
“his last penny” on this research He made a trip to England and 
received a cordial welcome. He had become the toast of the 
scientific world. 

Yet there were some who remained skeptical about his genius, 
These skeptics mamntained that there was more froth than sub- 
stance to his scientific clams. And they decided to put him to 
the test A fossil fish had just been discovered in a stratum so 
low and indicative of so remote an epoch that it had thus far 
yielded no other specimens of organic remains Agassiz, who 
had not as yet heard of the discovery of the fish, was mvited to 
a gathering of the skeptics and confronted with a question de- 
signed to lead him ito a trap. If given a certain low geologic 
stratum, he was asked, could he venture to describe the type of 
fish that might be found there? For a moment the Swiss natural- 
ist was silent Then he went to the blackboard and after a few 
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prefatory remarks in which he discussed the laws and the order 
of creation he sketched the outlines of the “hypothetical” fish 
that might be found in such a given stratum. When the fossil that 
had actually been discovered was now brought forward and 
compared with the sketch, the audience burst into a thunder of 
applause. For the conception of Agassiz was absolutely correct. 
“This man,” exclaimed one of the amazed spectators, “has 
unearthed the very plans of God as if by a miracle!” 

There was nothing of the miraculous, however, in the scientific 
method of Agassiz. He had merely learned to read the world 
as intelligently as some of the other scientists had learned to read 
their books To his mental as well as to his physical eye the 
world presented an organic structure It told a logical story, and 
anyone could learn to understand its related parts. Even as a 
young student he had learned that the study of the bodily struc- 
ture of animals must be related to the study of the bodily struc- 
ture of the earth. ‘Geology is but an extension of zoology.” 

It was not surprising, therefore, that Agassiz turned from fos- 
sils to glaciers He wandered over the valley of the Rhone and 
he climbed the boulders of the Juras. He lived in a cabin pitched 
upon a glacier that was churned agai and again by a tempest of 
pulverized ice. Together with his party he struggled over vast 
terraces, sinking into the snow, tiptoemng over thin Jayers of ice, 
spanning crevasses that looked bottomless, scaling cliffs and 
chnging to life by a slender rope And thus gradually “all the 
physical laws of the glaciers were brought to hght.” 

At one point Agassiz had determined to descend into the 
heart of the glacier—a feat which had been accomplished by no 
man before him. His companions protested vigorously against 
the dangerous project, but in the end they were compelled to 
give in to his obstinacy. They lowered him into a glacial well in 
a mass that was moving at the rate of forty feet a day. It was an 
even chance that Agassiz might remain buried forever in this 
frozen grave. Out of sight he sank seated upon a board. The 
deeper he descended the more intense the gloom. He was fasci- 
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nated by the blue bands of ice that ran around the walls of the 
pit—a greenish blue at the top and a midnight blue below. When 
he reached a depth of cighty feet he found a wall of ice that 
divided the passage into two tunnels. He selected one of the tun- 
nels and continued his descent to a depth of one hundred and 
twenty feet. Suddenly he found himself plunged into cold water 
He signaled to be hoisted immediately, but his companions 
misunderstood the signal They continued lowering him—to 
certain death, as he thought. Once more he shouted and this tmme 
he was understood. As he began his ascent he saw huge icicles 
that pointed at hun from above and threatened at every moment 
to transfix him. It was a tremulous and breathless philosopher 
that finally came to the surface amidst the cheers of his friends, 

But this narrow escape did not deter him from further ad- 
ventures in the imterests of science. From the Alps he went on to 
study the glacial formations of the Scottish highlands. And 
finally he published an account of his geologic investigations. 
He advanced the theory—regarded as revolutionary in the 
scientific circles of the day—that Europe at one stage had been 
completely covered by a solid sheet of ice “Siberian winter es- 
tablished itself for a time over a world previously filled with a 
Tich vegetation . . . Death enveloped all nature mm a shroud... 
Springs paused; rivers ceased to flow; the rays of the sun, rising 
upon this frozen shore . . . were met only by the breath of the 
winter from the north and by the thunders of the crevasses as 
they opened across the surface of this mighty ocean of ice” 

His book on the glacial penod, Le Systéme Glaciare, proved 
to be as monumental a contribution m the field of geology as 
his works on fossil fishes had been m the field of 1chthyology. 
And his reputation increased proportionately—not only among 
the savants, but among the common people as well On one of 
hus trips with a party of fmends he stopped on the road for re 
freshment An elderly traveler overheard the name “Agassiz” 
and came over to the youngish-looking individual who had bees 
addressed by that name. 
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“Pardon me, but are you the son of the celebrated Professor 
Agassiz of Neuchatel?” 

Agassiz smiled, and one of his companions remarked, “You 
are standing before Professor Agassiz himself ” 

The stranger turned away with an apology, and one of the 
bystanders heard him whisper to himself: “Such a modest 
young body for such a wise old head!” 

The admuration for this “wise old head” was nowhere greater 
than in America. The trustees of the Lowell Institute mvited 
him to deliver a course of lectures in Boston Agassiz was only 
too happy to accept the invitation. The idea of a trip to the new 
continent in the interest of science had long been one of his 
“unattainable” dreams. And here was his dream unexpectedly 
come true! 

When the popular young professor left for America the little 
university town of Neuchatel was plunged in gloom To be sure, 
Agassiz had promised that he would return, but there were 
many who feared that he might succumb to the fascimations of 
the New World. 

Yet they all rejoiced in hus good luck, and they wished him a 
hearty bon voyage The Prussian king presented him with a gift 
of fifteen thousand francs. And the king of all the scientists sent 
him a godspeed message written n a hand that trembled with 
age. “Be happy in your new undertakmg, and preserve for me 
the first place in your heart When you return I shall be here 
no more, but the king and the queen will receive you on this 
‘historic hull’? of Sans Souci with the affection which, for so 
many reasons, you merit .. Your illegible but much attached 
friend—Alexander von Humboldt.” 


Vv 


Acassiz was thirty-nine years old when he arrived in Boston 
(October, 1846). He fell an immediate and willing captive to 
the charm of American democracy. “A characteristic feature of 
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American life,” he wrote to a friend in Europe, “is to be found 
in the frequent public meetings where addresses are delivered, 
Shortly after my arrival in Boston I was present at a meeting of 
some three thousand workmen, foremen of workshops, clerks 
and the hke. No meeting could have been more respectable or 
better conducted. All were neatly dressed, even the simplest 
laborer had a clean shirt It was a strange sight to see such an 
assemblage, brought together for the purpose of forming a h- 
brary, and listemng attentively m perfect quiet for two hours to 
an address on the advantages of education ” 

He was a European who spoke broken Enghsh. Yet in the 
Janguage of the heart he already felt himself a native of the great 
republic. He was perfectly at home among the American people, 
“What a people! . . . In the Old World a man of exceptional 
gifts 1s content to devote humself to a lifetime of cloistered study 
while at his side thousands of his fellow men vegetate in degra- 
dation .. . Here m the New World everybody lives well, is 
decently clad, learns something, 1s awake and imterested... 
Instruction does not—as in some parts of Germany, for instance 
—furnish a man with an intellectual tool and then deny him the 
free use of it. In America all men are allowed to employ their 
talents for the common good...” 

But if he found among the general masses an eagerness for 
learning he found also among the intellectuals a high standard 
of scholarship. At Harvard College, whose faculty he joined 
within a year after his arrival in Boston, he met a group of 
teachers whose brillancy could hardly be matched anywhere 
in Europe Among his intimate colleagues at this University-on- 
the-Charles were such men as Longfellow, Felton, Pierce, Wy- 
man and Asa Gray His wider circle of friends mcluded Chan- 
ning and Emerson, Ticknor, Motley, Whittier and Lowell. Small 
wonder, then, that Agassiz felt little inclination to go home. 

And now the final tie that lmked him with his former home 
was broken. His wife died He sent for his children, married an 
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American woman and settled down to the business of transform- 
ing his adopted country into the scientific center of the world. 

But his old country did not give him up without a struggle. 
The trustees of the University of Zurich appealed to him as “a 
good European” to return home And they held out a remunera- 
tive professorship as a bait The Emperor Napoleon “com- 
manded” him as a French citzzen to come back to Paris and to 
accept a position at the Jardin des Plantes. To the Zurich re- 
quest he replied gently that his obligation to his new country was 
of more moment to his conscience than his affilation with the 
old, to the emperor’s demand he repled more sternly that 
he was not a French citizen, although his ancestry was of 
French origin. “For centuries my family has been Swiss, and in 
spite of my ten years’ exile I am still Swiss’ Swiss by birth, but 
American by affection, America was to become the home of 
his most ardent dream—a museum of natural history. 

When he had first arrived in Cambridge he had stored his 
precious collections in an old building on the college grounds 
For a short time he had left Harvard to accept a professorship at 
the Charleston Medical School and a fear for the safety of hus 
specimens had haunted him throughout his absence. When he 
returned to Harvard he was determined to find an adequate 
shelter for them in a permanent museum. 

But his plans for a museum had now grown far beyond the 
exigencies of his personal interests, This treasure house of the 
ages was to become the embodiment of hus life’s philosophy. 
Here the student would find his laboratory and here too the lay- 
man would see spread out before him an exhibition of specimens 
so arranged that each individual part of nature would at once 
show its intimate relationship to the whole—‘‘an epitome, as it 
were, of the Creation” So ran his dream. Ardently he discussed 
it with his friends, with the light of prophecy in his eye and a 
prophetic enthusiasm on his lips 

And then one of his friends died and left him fifty thousand 
dollars for the establishment of the museum. Agassiz accepted 
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this bequest, but only on one condition—that the proposed in- 
stitute be known not as the Agassiz Museum but merely as the 
Museum of Comparative Zoology at Harvard. It now remained 
for the Massachusetts legislature to vote a grant of land. Some 
of the assemblymen were rather skeptical about the construction 
of a “palace for bugs.” But they voted the grant. 

The museum was erected as a “gateway to the world of sci- 
ence” and as an embodiment of the doctrines of the Swiss pro- 
fessor. Here he was master over the vast universe of the mind as 
he led his students, step by step, down the illuminated ausles of 
the centuries With the fervor of a poet he taught the tenets of 
his scientific creed—“I beheve.” 


VI 


AGASSIZ RENOUNCED the Darwmian conception of evolution 
which affirmed that the development of living organisms came 
about wholly through natural selection from accidental varia- 
tions. He could not, hke Darwin, conclude that “the develop- 
ment from the lower to the higher, from the simple to the com- 
plex” was merely a mechanical and material process On the 
contrary, he believed that this development was the result of 
the highest ethical forces forever at work in the universe. The 
Darwimians had banished all purpose in the life of the mdividual. 
The only law they recognized was the organic law of physical 
force, This, maintazned Agassiz, 1s the hopeless conception of a 
godless world “Evolution,” he said, “takes place not according 
to organic forces within but according to an imtelligent plan 
without ” 

This challenge to the Darwinian theory of evolution was fun- 
damental. Once the doctrine of divine creation is superseded 
by the dogma of natural selection, man has been robbed of his 
spint and reduced to an automaton with mechanical wheels for 
a soul Agassiz intuitively foresaw the destructive consequences 
of the Darwinian theory if carned to its inexorable conclusion 
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The too literal interpretation—or rather mismterpretation—of 
this theory was destined to give rise to the Superman of Fried- 
rich Nietzsche and to the exaltation of physical force as the 
only basis for conduct among men. 

Many of Agassiz’ pupils, for want of scientific evidence, re- 
jected their teacher’s doctrine of a divine guidance. But Agassiz 
was a teacher not only of science but of ethics. His observations 
tended to convince him that the Darwiman theory of the trans- 
mutation of the species was incorrect. There was a distinct dif- 
ference, he felt, between the generation of a species and the 
creation of a species. The Darwinian biologists had never 
stepped beyond the physical laws of generation to the causes for 
creation. “Animals can generate—that 1s, reproduce—their kind; 
God alone can create a new kind.” This he firmly believed. ““The 
idea of the procreation of a new species by a preceding species 
is a gratuitous supposition opposed to all sound physiological 
notions” He found it impossible to believe that the “biological 
phenomena, which have been and still are going on upon the 
surface of our globe, are due to the simple action of physical 
forces I believe they are due, m their entirety, as well as indi- 
vidually, to the direct intervention of a creative power, acting 
freely and m an autonomic way ... I am certain that there 
is not only a material connection but also and especially an in- 
tellectual coherence in things. . . . This intentional plan I have 
tried to make evident m the organization of the animal king- 
dom .. .” This was the dream of his museum, the sole purpose 
of hus teaching—to give back to man his lost understanding of 
God. 

Formally Agassiz had the mind of a metaphysician. Actually 
he was a hard-headed pragmatist in his method of instruction. 
When he was asked to cite what he regarded as his greatest 
achievement he replied, “Observation. I have taught men to 
observe.” To the uninitiated pupil who first came to his classes 
his teaching was difficult. He would place before his pupil the 
skeleton of an old loon or the body of a smelly fish and tell him 
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to note down his observations about the specimen. Then he 
would leave him to his task without a word of advice or a ques- 
tion or a comment. When he returned he would merely ask with 
a friendly smule, “Well, what have you seen”’ When the pupil 
finished describing his observations, Agassiz would reply, “That 
18 not enough. Go back to your specimen and look some more.” 

Look, look, look——-was his constant injunction To look was to 
know. From all those who wanted to study nature under his 
supervision he exacted the same toil that he had imposed upon 
himself. But this toil had at last begun to tell on him. The splen- 
did constitution that had enabled him to sleep mght after night 
on a glacier with only a blanket under him, to stumble up the 
peaks of mountains and to descend mto the depths of icy cav- 
erns—all in the interests of scrence—was now beginning to fail 
him His old master, Cuvier, had uttered prophetic words when 
he had said that ‘work kills.” His friends urged him to take a 
vacation, And the devotee of learning took their advice in 
characteristic fashion. He left the museum at Cambridge for the 
tropics of Brazil. He exchanged his teaching engagement for a 
trp of exploration to collect specimens of the fresh-water fishes 
in the South American mers. Never did he work more strenu- 
ously than during this “vacation” He delivered lectures on the 
steamer that took him to South America. When he arrived there 
he worked from early morning till late at mght gathering and 
arranging his specimens And when he returned to the United 
States he delivered a course of lectures at Cooper Union, in 
New York City, on the results of his trip. 

And then he went back to add his new specimens to the col- 
lections of his beloved museum. Here was another group of 
inks binding more closely together the chai of evidence that 
the order of nature was not mechanical but purposeful, not the 
accident of a blind force but the design of a Supreme Intellect. 
For Agassiz regarded his scientific vocation as a priesthood. His 
museum was his cathedral, and st was here that the modern 
scientist carried on the work of the ancient prophets. “It is the 
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business of the prophets and the scientists alike to declare the 
glory of God.” 


VI 


Ar .ast the prophet-scientist had worn himself out completely 
with his labors. He suffered a paralytic stroke. The doctors pre- 
scribed “‘a long rest” in the country. They never expected him to 
recover. But again the fighter who all his hfe had struggled 
against odds came out victorious in the unequal battle Within 
a few months he was back at Cambridge. He appeared to be in 
perfect health again. He received and accepted an offer to make 
a scientific cruise to the Pacific. When he reached Santiago he 
learned that the French had elected him foreign associate of the 
Institute, “The distrnction pleased me the more because it was 
so unexpected,” he wrote to a friend. And then he added with a 
touch of whimsical sadness, “Unhappily ... it is to a house 
in ruins that the diploma is addressed.” 

Yet in spite of the premonition of his approaching end, his 
active mind was still preoccupied with great projects. He had 
long been planning a summer school where teachers of nature 
might undertake scientific investigations under his guidance. 
But he had no capital for such an undertaking. “In the course 
of my life,” he had once remarked, “I have found time for 
everything except for making money” Fortunately a wealthy 
admirer m New York, Mr John Anderson, presented him with 
a tract of land on Buzzard’s Bay together with a substantial sum 
of money for the proposed summer school. On July 4, 1873, 
Agassiz set sail for Buzzard’s Bay with all the enthusiasm of 
youth The spirit in the man refused to die. 

When he arnved on the island he found that the work on 
the buildmgs was as yet far from completed, although the stu- 
dents chosen for the class were expected to arrive in a few days 
Undaunted, Agassiz called the carpenters together. “There is 
no personal gain involved in this school There is no money to 
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be made. Its one purpose is to promote education. We are con- 
fronted with an emergency. Tomorrow is Sunday. It is up to 
you to decide whether you work or rest ” 

“We work!” 

When the boat from New Bedford arrived with its cargo of 
young men and women the dormitones were ready to receive 
them The barn had been transformed into a reception hall; the 
platform was covered with flowers, and the walls were brightly 
festooned with silk drapenes. On the wharf as the students dis. 
embarked stood the old Professor alone, His great face beamed 
with pleasure, his white hair glistened in the sun. He gathered 
hus students around him and paused m silent prayer, 

Agassiz returned to Cambridge in the fall. The sands of hig 
allotted time had nearly run out He prepared to write for the 
Atlantcc Monthly a series of articles defending his theones on 
evolution. But he could hardly steady himself for the effort. He 
hadn’t the strength to face the commg winter It was getting 
dark and late “I want to rest,” he said. “I am tired; I am ready 
to go.” 

At times as he trudged to and from the museum he felt a 
strange drowsiness He was sleep-walking in a world he no longer 
recognized But whenever he opened his eyes and saw again 
the life around him, his heart sang a silent psalm to the Creative 
God whom he knew and adored. 

Then late one day in December he put away his specimens 
for the last time. And men gneved for the family and the friends 
he left behind him But no one grieved for Louis Agassiz. “There 
was little of him that could die.” 
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I. THE SPRING OF 1850 Gregor Johann Mendel presented him- 
self for examination as a high school teacher at Altbrinn He 
had already taught for some time as a substitute teacher, but 
he was anxious to secure a permanent appomtment. “The re- 
spectful undersigned,” he wrote in his application, “would deem 
himself happy if he should be able to satisfy the highly respected 
examiners, and thus to fulfil his desire” 

But Mendel was not able to satisfy “the highly respected ex- 
amuners.” They “ploughed” him in natural science. “The can- 
didate,” wiote the exammers, “has not mastered this subject 
sufficiently to qualify him as a teacher in the higher schools ” 

Disappointed in his first attempt, Mendel went back to his 
textbooks and several] months later presented himself for a second 
examination, Again the examiners “flunked” him “This (second) 
examination paper would hardly allow us to regard the candidate 
as competent to become an instructor even in the lower schools.” 

Such was the verdict of the contemporary “experts” on the 
scientific ability of one of history’s outstanding scientists, 
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MENDEL’S FAILURE in his examinations was due to his original- 
ity He wrote above the heads of his examiners. “This candidate,” 
they complained, “pays no attention to technical terminology, 
He uses his own words and expresses his own ideas instead of 
relying upon traditional knowledge.” 

But Mendel continued to use his own words and to express 
his own ideas. For he came of a stubborn and tenacious stock. 
For generations the Mendels had stuck to their guns and insisted 
upon their rights. On more than one occasion they had defied 
the authorities who had tried to impose their arbitrary will upon 
them. It was in the Mendel blood to select a course of action, 
or to enter upon a train of thought, and to pursue it to the end 
in spite of all opposition or failure. 

And the course of action that Gregor had selected was to dis- 
cover and to demonstrate some of the hidden secrets of nature, 
To discover these secrets not out of the textbooks but out of the 
heart of nature herself. 

Mendel’s love for nature, like his tenacity of purpose, came 
to him from several generations of peasants and gardeners. Born 
in the Moravian village of Heimzendorf, “the flower of the 
Danube,” he was brought up with a passion for growing things, 
His father, a peasant by profession, was a horticulturist by m- 
chnation. Mendel spent many an hour of his childhood tend- 
ing the plants in his father’s garden. 

Tending the plants, and observing them. He developed an 
early love for study “Just what is it that gives the colors and 
the shapes to the different trees and fruits and flowers?” For- 
tunately he was able to learn something about these secrets in 
his elementary schoohng For the Countess of Waldburg, the 
lady of the Heinzendorf manor, had insisted upon the mtroduc- 
tion of the study of nature as part of the curriculum in the 
schools of the district. The school inspector, Pater Friedl, referred 
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to this scientific study of nature im the elementary schools as a 
“scandal.” But, luckily for Mendel’s future development as a 
natural scientist, the Countess of Waldburg refused to eliminate 
this “scandal” from the Heimzendorf schools. 

Following his elementary training at Hemzendorf, Mendel en- 
tered the high school at the neighboring town of Troppau. He 
worked his way through the six classes of the high school on 
“half rations.’ For his parents were unable to finance him to 
three square meals a day As a result of his privations, he fell 
seriously ill (in 1839) and was compelled to interrupt his studies 
for several months. 

His poverty and hus illness threatened to put an end to his 
studies altogether, when a piece of good luck came to him in 
the shape of ill luck to his father. One winter day, as his father 
was chopping down a tree, the trunk fell upon his chest and 
partially crushed it. Unable to go on with his work on the farm, 
he sold it to the husband of hus eldest daughter, Veronika, and 
gave a substantial part of the proceeds to his other two children, 
Johann and Theresia The sum given to Theresia was meant 
as her dowry, but the young girl generously turned every penny 
of 1t over to Johann. Encouraged by this gift, Johann took up 
the study of philosophy at the Olmutz Institute and after four 
years of hard study, occasional illness and perpetual hunger he 
was ready to enter upon his life’s career 

But here was a perplexing question. Just what was Mendel’s 
career to be? “It is incumbent upon me,” he wrote, “to enter a 
profession in which I may be spared perpetual anxiety about a 
means of livelihood.” He went to one of hs teachers, Professor 
Michael Franz, and asked his advice about this matter. Profes- 
sor Franz recommended a monastic life as best suited to meet his 
pupil’s requirements And so, on October 9, 1843, Mendel en- 
tered the Augustinian monastery at Altbrunn, assumed the name 
of Gregor, and settled down to a life of prayerful devotion and 
practical toil. 
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Iii 


SuHortiy before Mendel’s arrival at Altbrimn a botanical gars 
den had been planted on the monastery grounds under the gu- 
pervision of one of the monks, Father Aurehus Thaler, a botanist 
noted for his profound learning, spiritual fervor and capacious 
thirst. Father Thaler was in the habit of following up a hard 
day in the garden with a merry evening at the tavern Duispleased 
with this fnar’s excessive love for the wmecup the abbot of the 
monastery, Father Cyril Napp, decided one night to teach him 
a lesson Decking himself out with all the insigma of his office, 
he sat down to wait for the erring member of his fold in the 
porter’s lodge. It was not until late in the night when the way- 
ward friar knocked for admission. His imagination, hke his 
tongue, had been highly stimulated by “the cup that gladdens 
the heart.” At the sight of his chief all dressed in his “heavenly 
regaha” he was for a moment flabbergasted. But he quickly 
pulled himself together With a deep and reverential bow he ad- 
dressed himself to the abbot. “Lord, I am not worthy to come 
under thy roof.” Then he turned on his heel—and went back 
to the tavern. 

This merry “godson of Friar Tuck” died just before Mendel 
came to the monastery. But he left behind him not only the 
memory of a pleasant personality but also the legacy of a well 
stocked and scientifically tended garden. This garden was to 
Mendel hike a gift from above. Here he spent all his spare mo- 
ments, “watching and nursing the plants from their mfancy to 
their old age.” And in this botanical interest Mendel was not 
alone. Several of his fellow monks, sons of peasants like himself, 
shared his love for scientific gardening. It was a congemial group 
im which he now found humself—congenial not only temper- 
amentally but intellectually as well. In their evenings they dis- 
cussed theology, literature, philosophy, science, and occasionally 
even politics. For those were the revolutionary days of the eight- 
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een-forties. Men were opening their minds to new thoughts 
and their hearts to new visions. Even in the sheltered retreats of 
the monasteries these new thoughts and new visions had begun 
to take root. Some of Mendel’s associates left the monastery for 
the larger world, since they preferred to fight rather than to 
pray for their fellow men. 

As for Mendel, the revolutionary current swept him along 
for a while and then left hum behind He was a student rather 
than a fighter. In spite of his peasant tenacity—a tenacity which 
we shall see most vigorously displayed in his later years—he was 
too sensitive a soul for the blows and the bloodlettings of the 
everyday world He couldn’t bear to see suffering. He tned for 
a time to serve as a parish priest, but his superiors found him 
unfitted for this work, ‘“‘the reason being that he is seized by an 
unconquerable anguish when he is obliged to visit the bed of a 
sick or a dying person . . . Indeed, this infirmity of his has made 
him dangerously ill, and that 1s why we have found it necessary 
to reheve him from service as a parish priest ” 

And so Mendel returned to his monastery and his garden. 
But he was dissatisfied with the passive life of the monastic or- 
der. His temperament was too energetic for mere contempla- 
tion. It craved for action as well. Mendel’s was not only the 
receptive but also the instructive type of mind. He wanted to 
teach as well as to study. He applied for a position as substitute 
teacher in the local high school and got the job at a substitute’s 
salary—that 1s, 60 per cent of the amount paid to the regular 
teachers, 

His work at the school was satisfactory, his demeanor kindly, 
and his conduct “reputable—except for the fact that he has on 
six occasions been to the theater.’”? However, the school authori- 
ties were inclined to wink at this “aberration” on his part After 
all, they admitted, “he has never gone to the theater alone, but 
always in the society of one of his colleagues” In spite of his 
“fondness for mummery,” they concluded, “he is competent 
enough to serve as a substitute teacher.” 
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As a substitute, but not as a permanent teacher. For the ex- 
aminers, as we have already seen, had decided that he was too 
ignorant a scholar to be entrusted professionally with the instruc- 
tion of the young He remained an “amateur” teacher to the 
end of his days. 


IV 


MENDEL’s TEACHING did not interfere with his monastic duties 
at Altbrunn. He continued to hve at the cloister and to cultivate 
the plants in its garden He was a jovial, short and stocky little 
fellow, with a high forehead, a wide and generous mouth, a 
healthy appetite and a hearty laugh. His gray-blue eyes looked 
out through their glasses with a perpetual twinkle of cordial good 
will, He was a contented spirit in a beautiful world Yet there 
were times when his contentment gave way to indignation. The 
world was beautiful, but man was doing his best to make it 
ugly. The dreams of the creators were all too frequently crushed 
by the ambitions of the destroyers. The Prussians had invaded 
Austria (1866) and their yoke lay heavy upon the inhabitants 
of the conquered land. “The Prussians entered Brinn on July 
12,” wrote Mendel to his brother-in-law, Leopold Schindler, 
“and their billeting was extremely oppressive. . Horses, cows, 
sheep and fowls were carned off im great numbers, so were 
fodder and grain—with the result that even well-to-do landown- 
ers have been reduced almost to beggary . . The (invading) 
soldiers occupy the beds, while the regular inhabitants are com- 
pelled to lie on the floor or to sleep in the stable.” 

But the evil of the Prussian invasion passed, and Mendel was 
able to go on undisturbed with his work. He had become inter- 
ested in the cross fertilization of the common pea. “Out of the 
sumplest things shall ye know the truth” Mendel hoped, through 
his study of the heredity of plants, to learn something about the 
secret of the heredity of man. “How can we explain the manifold 
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shapes and colors of living things”’ In order to find a possible 
answer to this question, he asked for a little plot of land in the 
monastery garden and proceeded to transform this plot into a 
living textbook. He selected twenty-two varieties of the edible 
pea—varieties differing in shape, size and color—and for seven 
years he mated, remated and transmated them and carefully 
noted the characteristics of ther “children” 

And this, in brief, is the summary of the characteristics he 
discovered in the successive generations of the “children of the 
garden’. 

1. When two different types of plants (or of animals) are 
mated, all the offspring of the next generation will be alike. 
This he called the law of uneformity 

For example, 1f you cross a red flower with a white flower, all 
the offspring will be gray. 

g. When the uniform offspring of the different plants are 
mated, the resulting offsprmg will not be uniform, but will seg- 
regate themsclves into different forms according to a definite 
aumerical ratio This he called the law of segregation. 

For example, if you cross the gray flowers that have sprung 
from the crossing of the red flower and the white flower, you 
will get the following results: 

Out of every eight offspring, two will be red, two will be 
white, and four will be gray. The crossing of the red flowers of 
this generation will always produce red flowers. The crossing 
of the white flowers of this generation will always produce white 
flowers But the crossing of the gray flowers of this generation 
like the crossing of the previous generation of gray flowers, will 
out of every eight offspring produce two red flowers, two white 
flowers, and four gray flowers. And all these flowers in turn will 
act in accordance with the Mendelian law of segregation. The 
reds will produce only reds, the whites will produce only whites, 
and the grays will produce reds and whites and grays in the pro- 
portion of two reds to two whites to four grays This law of 
proportion?! segregation will hold true of every successive gen- 
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eration of the “inter-marriage” of plants or of animals or of 
human beings. 

The above is a somewhat loose and sumplified explanation of 
the Mendelian laws of heredity. The crossing ot two different 
breeds does not always produce an intermediate breed. If, for 
example, you mate a black dog with a tawny dog, you will most 
hkely get a litter not of brown dogs but of black dogs. But all 
the dogs in this first litter will be unzformiy black, and all the 
dogs in the interbreeding of this htter will be segregated into 
black, tawny and brown in the ratio of two to two to four. Thus 
the Mendelian Jaws of absolute uniformity as a result of the breed. 
ing of two different types, and of proportional segregation as a 
result of the interbreeding of hybrid (or mixed breed) types, 
will still hold truc. 


Vv 


Suc was the mathematical design of nature that Mendel dis- 
covered in the laws of the physical mheritance of livmg and 
growing things. It took him seven years of patient research to 
make this discovery. And it took the world thirty years to realize 
thal a great new discovery had been made. When he first read 
his paper on Plant Hybridization hefore the Altbrunn Society 
for the Study of Natural Science, his audience listened pohtely, 
applauded famtly and promptly forgot the whole thing He 
published the paper, and it lay neglected on the dusty shelves 
of a few libraries. Disheartened at tus umversal apathy toward 
his scientific efforts, he went back to his monastic duties and his 
teachmg In the cloister and the classroom at least he rece:ved 
a measure of recognition for his labors, Indeed he was rather 
popular with his fellow fmars and his pupils 

Especially with his pupils. They hiked their rotund and jolly 
hittle teacher—his figure had filled out substantially as a result 
of the plentiful rich food at the monastery—and they came 
eagerly to hus classes, not so much to imbibe his knowledge as 
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to chuckle over his anecdotes. He told them about the funny 
antics of ns “children’”—+the plants and the insects and the ani- 
mals which he kept in his garden and his closster for his exper- 
iments. He related to them how one night, when he was asleep, 
his pet hedgehog had crept into one of his top boots. “Imagine 
my surprise in the mornmg when I tried to put on my boot 
and my big toe stepped upon a thousand needles!” He frequently 
invited his pupils into the monastery where he acquainted them 
at first hand with the habits of his bees and his birds and his 
mice. Whenever the circus came to town, he took his entre class 
along with him to have a little “chat” with the animals One of 
these “chats” came near to proving rather serlous to Mendel. 
In his effort to attract the attention of the monkeys in one of 
the cages, he got too close to the bars. Whereupon the largest 
of the monkeys snatched off his spectacles. It was only with dif- 
ficulty, and at the expense of a number of painful scratches, 
that Mendel succeeded in persuading the animal to give up his 
glasses. In spite of his pain, he had a good laugh together with 
his pupils over his comical “wrestling” match with the monkey. 

His pupils admired this good-natured sort of humor that could 
laugh at its own discomfiture But most of all they admired his 
gentleness His impartial smile served alike to compliment the 
bniliant and to encourage the stupid among his pupils Remem- 
bering his own grief at his failure to pass his examinations, he 
rarely allowed any of his pupils to suffer a setback. Toward the 
end of the term he asked whether any of them wanted better 
marks, Then he would allow them to question one another. 
Naturally each of them would be as lement as possible toward 
his neighbor in the hope of an equal leruence in return. To those 
of his pupils who still fell behind after this friendly cross ques- 
tioning he extended an invitation to come to the monastery gar- 
den for special tuition without pay. 

Finally, however, he was obliged to give up his teaching. For 
he received a new honor which required new duties. He was 
elected abbot of the monastery at Altbriinn. 
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VI 


ONE OF MENDEL’S FIRST ACTS as the new prelate of Altbriinn 
was to return the kindness of his sister, Theresia, who had given 
up her dowry in order that he might go on with his education. 
He now repaid her with the education of her three sons, as- 
suming the entire expense of their high school and college train- 
ing. And even to strangers he was lavish with his purse. His gifts 
for the most part were anonymous. “There is no sense in humuliat- 
mg the beneficiary by advertising yoursclf as his benefactor.” 
Though he enjoyed a substantial salary as head of the cloister, 
he proved to his own satisfaction the adage that “it is more 
blessed to give than to receive.” 

Prelate Mendel loved to give and he loved to live. He always 
entertained his friends—out of his own pocket—at the monas- 
tery. On festival occasions, such as the Corpus Christ: day and 
the day of St Thomas, he kept open house and larder to the 
entire village. As for his Christmas celebrations, they were hke 
“a succession of enchantments out of the Arabian Nights.” 

And yet he lived to taste the bitter fruits of unpopularity. 
For he entered upon a course of action which, though it seemed 
to him justified, was nevertheless stubborn and in the opmion 
of many of his acquaintances ill advised. The Reichsrat had 
passed a bill (1874) for the taxation of church property “in 
order to supply the financial needs of religious worship, and 
especially in order to increase the salaries of parish priests.” 
Mendel regarded this bill as unconstitutional and refused to pay 
the tax on the monastery at Altbrunn. Instead he offered to send 
a “voluntary contribution” to the state treasury, “since I do not 
close my eyes to the fact that an increase in the Moravian reli- 
gious fund 1s necessary.” 

The state refused to accept the contribution and Mendel re- 
fused to pay the tax. For several years the obstinate struggle 
went on In turn the government tried to persuade him with 
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promises of promotion and to intimidate him with threats of 
punishment. But Mendel refused to be either cajoled or fright- 
ened. His intimate friends advised him to give in. Mendel’s 
only reply was to accuse these friends of having turned against 
him. He regarded himself as a “lonely crusader struggling for 
the right” The state, on the other hand, looked upon him as 
a “foolish old man who refuses to obey the law.” 

As the years advanced and the struggle remained undecided, 
Mendel began to suffer from a pathological irritability. He com- 
plained before his nephews that he was persecuted. “There is 
a plan being concocted to send me to a lunatic asylum.” 

Such was the clouded and embittered atmosphere in which 
he spent the remaining years of his life. His one desire was to 
hive to see the day when the “obnoxious law” against his mon- 
astery would be revoked. This desire was not destined to be 
fulfilled. In the spring of 1883 he suffered a heart attack. He 
recovered partially from this attack, and spent the last few 
months of his life ‘among his flowers and his birds and his bees,” 
He had attached a wire cage to the monastery beehives and he 
had placed a number of bees 1n that cage. When one of his vis- 
itors asked him the reason for this “segregation” of the bees he 
explained jestingly: “I have put a queen there, together with 
a number of drones. The queen 1s choosing a proper husband, 
for it is just as unfortunate among bees as it is among human 
beings when a good woman 1s mated to a bad man.” He was 
still experimenting with the laws of life though he knew that 
his own life was at an end. 

The end came on January 6, 1884. A great concourse of 
people mourned the passing of a lovable though rather obstinate 
old priest. But not a single one of the mourners realized that 
a supreme scientist had just passed away. 
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Great Scientific Contributions by Pasteur 


Researches mm fermentation. animal and human dis- 
Discovered remedies for silk- eases, 
worm diseases, chicken Instituted the practice of disin- 
cholera, anthrax, etc fection in surgical opera- 
Introduced the process known tions and of imoculation 
as pasteunzation. against hydrophobia. 


Established the germ theory in 


Louis Pasteur 
1822-1895 
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H. IS THE MEEKEST, smallest and least promising pupil in my 
class,” wrote the schoolteacher of Louis Pasteur. But the 
youngster had an insatiable curiosity. “Let me remind you,” ob- 
served his teacher one day, “that it’s the pupil’s business not to 
ask questions but to answer them ” 

And he possessed another rare quality—a patient tenacity for 
work “The three most important words in the dictionary,” he 
wrote while still in his early teens, “are—zezll, work, wait These 
are the three cornerstones upon which [I shall build the pyra- 
mid of my success.” 


II 


THE son of a tanner, he got the smell of the leather in his blood. 
Once, when he was ull and homesick while studying at the Ecole 
Normale in Paris, he wrote to hus father “If I could only catch 
a whiff of the tannery once more, I’m sure I’d get well.” 

From the smell of the tannery to the “odors of the laboratory” 
was but a step From earliest childhood he had made up his 
mind to be a chemist “Too bad he’s wasting his time on this 
useless science,” said the villagers of Arbois to his father. But 
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Pasteur pére had faith in his son. “I know I can depend upon 
Louis to do the right thing.” 

Yet even his father had begun to have his doubts when 
Pasteur received his Bachelor of Science degree with nothing bet- 
ter than a “mediocre” in chemistry. “Just be patient and trust 
me,” wrote the unsuccessful student to his father. “I shall do 
better as I go on.” 

And he went on to study for his doctorate in chemistry. In order 
to earn his expenses he accepted a number of private pupils, 
teaching them from five to seven in the morning. And in ordet 
to stretch his earnings as far as possible he rationed hus food, 
his recreation and his firewood down to the bare level of sub- 
sistence. He frequently suffered from hunger pangs. “But for- 
tunately I was also subject to frequent headaches, so that the one 
pain tended to cancel out the other.” 

During this period he received further fuel to his ambition in 
the lectures of the great chemist, J. B Dumas “You cannot 
imagine the popularity of these lectures,” he wrote to his father, 
“M Dumas is not only a scientist but a poet as well He arouses 
the curiosity and kindles the imagination.” 

Spurred on by this man of superior understanding, Pasteur 
wrote two theses, instead of one, for his doctor’s degree. When 
the news of this degree arrived at Arbois there was great 
rejoicing in the Pasteur home “We cannot judge your essays,” 
wrote his father, “but we certaimly can judge your character. 
You have given us nothing but satisfaction.” 

Indeed a satisfactory if not a brillant career was now open 
to Pasteur He received an appomtment as laboratory assistant 
to Professor Laurent at the Ecole Normale. He entered upon a 
series of experiments m crystallography—the study of the forms 
and the structures of chemical crystals—and he began to at- 
tract notice as a young man who was likely, “through sheer 
doggedness, to attain a fair measure of distinction.” 

And then suddenly he threw all his chances to the winds, The 
Revolution of 1848 had broken out. Pasteur’s rmagmation took 
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flame “at the altar of freedom.” He sacrificed his savings of a 
hundred and fifty francs to the cause and offered, “should the 
occasion arise,” to sacrifice his hfe He left his position at the col- 
lege and enlisted in the National Guard at the city of Orleans. 

Fortunately the occasion for his supreme sacrifice did not 
arise When the Revolution was over he returned to his labora- 
tory and to his interrupted study of “‘crystalline formations in 
chemical substances”’ As a result of his pamstaking researches 
in this field, he laid the foundation for the discovery of several 
new chemical compounds “It is merely a matter of constructing 
new kinds of buildings,” explained Pasteur, “through the chance 
discovery of bricks and stones cut mto new shapes and sizes” 

His modest “‘chance discovery”—actually the result of many 
months of assiduous research—came to the attention of M. 
Pouillet, professor of physics at the Sorbonne This eminent 
scientist provided Pasteur with a letter of recommendation that 
served as an open sesame to the doors of the University of Stras- 
bourg “M Pasteur,” wrote Professor Pouillet, “is a most distin- 
guished young chemust. He has just completed a remarkable 
series of experuments. Given the opportunity at a first class 
university, he should go very far . . .” 

In January, 1849, Pasteur entered upon his duties as professor 
of chemistry at Strasbourg And at once he set to work upon a 
new research—the way to a woman’s heart. The young woman 
in question was Mlle Marie Laurent, the daughter of the rec- 
tor of Strasbourg University. Shortly after his arnval at the 
university he wrote to the rector announcing his intention to pro- 
pose to his daughter. “My father 1s a tanner at Arbois My 
(three) sisters help him in his business and in the house, taking 
the place of my mother whom we have had the musfortune to 
lose last May. My family 1s comfortably off but not rich... 
As for myself, I have long ago resolved to surrender to my sisters 
the whole share of the inheritance which would eventually be 
mine I have therefore no fortune. All that I possess is good 
health, good courage and my position in the University... I 
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plan to devote my life to chemical research with—I hope—some 
degree of success . . . With these humble assets I beg to submit 
my suit for your daughter’s hand ” 

The rector, like a sensible father, turned the letter over to his 
daughter and told her to make her own decision. The decision 
was unfavorable. But Pasteur was too well trained a scientist to 
give up a problem after a negative first result. “I am afraid,” he 
wrote to the young lady’s mother, “that Mlle Mane attaches 
too much importance to first impressions, which can only be un- 
favorable to me There is nothing in me to attract a young gurl, 
But memory tells me that when people have known me well, 
they have liked me.” And like a good scientist who neglects no 
avenue of approach to the possible solution of his problem, he 
wrote a letter to Mlle Mane herself “All that I ask of you, 
Mademoiselle, is not to judge me too quickly. You might be mis- 
taken, you know Time will show you that under this cold and 
shy exterior there is a heart full of affection for you.” 

His precise and persistent method won out The marnage was 
announced for May 2g, 1849. But at the last moment there was 
a hitch. The guests had arrived, the bride and her parents were 
waiting, the priest was ready for the ceremony—but there was 
no groom. “Where in the world is that young chemist?” 

Where, but in his laboratory? His best friend, Chappuis, hur- 
ried down to the laboratory and found him there leaning over 
his test tubes. 

“Did you forget about your wedding?” 

No,” 

“Then what are you doing here?” 

“Finishing my work, you idiot Surely you wouldn’t expect me 
to quit in the middle of an experiment!” 


II 


His wife never regretted her decision to marry him. At times, to 
be sure, she scolded him for his “excessive absorption” in his 
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work. “But I comfort her by saying that I shall lead her to fame.” 

And he did lead her to fame. And to sorrow, For it was not easy 
to be the wife of a scientist whose very brilliance aroused the 
jealousy and the hatred of his less gifted fellow scientists. 

This jealousy and this hatred began to crop out at the very 
beginning of his career His investigations had led him from 
chemistry to biology “I am pursuing as best I can,” he wrote 
to Chappuis, “the impenetrable mystery of Life and Death. I 
am hoping to mark a decisive step very soon by solving . . . the 
celebrated question of spontaneous generation.” His closest 
friends urged him to refram from this study. “I would advise no 
one,” wrote Dumas, “to dwell too long on so controversial a sub- 
ject.” 

For the ongin of life was too “touchy” a question to be ex- 
amined scientifically. Tradition was firmly and aggressively on 
the side of those who believed that hfe can originate spon- 
taneously out of dead matter. Anstotle, for example, had de- 
clared that “life can be engendered by the drying of a moist body 
or by the moistening of a dry body.” Virgil had stated that 
“bees can spring into life out of the carcass of a dead bull.” Van 
Helmont had advanced the even more fantastic “method for the 
creation of mice” in the full-grown state: “Press a quantity of 
soiled linen into a vessel containing some grains of wheat or a 
piece of cheese for about three weeks, and at the end of this 
period the adult mice, both male and female, will spring up 
spontaneously mm the vessel” 

It was against this sort of traditional superstition that Pas- 
teur dared to undertake his series of experiments And im- 
mediately the older scientists began to aim their poisoned shafts 
against him Especially virulent were Professor Pouchet, direc- 
tor of the Natural History Museum of Rouen, and Nicolas 
Joly, professor of physiology at the University of Toulouse. 
These two men, in order to “prove” their point against Pasteur, 
undertook a series of “experiments” which were neither ade- 
quately prepared nor accurately executed. “M. Pouchet and M. 
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Joly,” wrote Pasteur to his father, “may say what they like, but 
truth 1s on my side. They do not know how to experiment. It is 
not an easy art; it demands, besides certain natural qualities, a 
long practice which naturalists have not generally acquired 
nowadays.” But his opponents went vigorously ahead with ther 
denunciation of Pasteur. Proclaiming to the world that they 
had “defintely established the fact of spontaneous generation,” 
they called Pasteur a “circus performer, a charlatan and a 
clown.” Pasteur bore all this contumely with a patient smile, “A 
man of science,” he explained to his wife, “should think of what 
will be said of him m the coming centuries, not of the insults 
or the compliments of the present day.” 

Finally the controversy as to the probable origin of life was 
referred to a commission of emment scientists, including Profes- 
sor Dumas After a thorough examination of the findings sub. 
mitted by Pouchet and Joly on the one hand and by Pasteur on 
the other, they handed down a decision in favor of Pasteur. “Life 
alone can produce Ife.” 


IV 


Havine established the evidence as to the origin of life, Pas- 
teur next became interested m the problem of the preservation of 
life A mysterious disease had attacked the silkworms in the 
province of Alais and the entire slk business of France was 
threatened with rum Pasteur, whose achievements had now 
won him a seat in the Academy, was invited to investigate and if 
possible to check the disease. Again a tempest of abuse descended 
upon his head. This tempest mcreased in volume as month 
after month went by and Pasteur was able to make no head- 
way against the epidemic. “What does a chemist know about 
matters of healing®” complained the mulberry cultivators whose 
silkworms were dying by the thousands every day And the 
public took up the cry. “A chemist? Not even that. He’s nothing 
but a parasite living on the fat of the land while the business of 
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France is heading for a crash.” To all of which outcries and 
complaints Pasteur had but a single reply—‘‘Patience ” 

And he needed patience. While he was investigating the silk- 
worm epidemic one of his children died. Then another, and a 
third. “To go on persistently with your work under such con- 
ditions,” remarked a friend, “must require a great deal of 
courage.” “I don’t know about my courage,” replied Pasteur. 
“But J do know about my duty.” 

He stuck to his duty eighteen hours a day, from five in the 
morning to eleven at night. He suffered a paralytic stroke, and 
for a time the doctors despaired of hus life. Yet his mind was 
active while his body lay paralyzed. It was in the “restful hours 
of his illness” that he discovered the solution to the problem upon 
which he had spent so much of his labor and strength. “The dis- 
ease of the silkworms is inherited through diseased eggs from one 
generation to another. Eliminate the diseased eggs and you will 
produce a healthy crop of silkworms.” 

A simple solution after a heartbreak of toil Yet the abuse 
against Pasteur did not stop even then. The silkworm seed mer- 
chants, who saw in Pasteur’s formula an end to their indiscrimi- 
nate selling of “bad seed for good money,” began to spread ma- 
licious stories about him As a result of these stories, the word 
passed around that Pasteur had utterly failed in his effort to stop 
the disease and that he had been driven out of Alais under a 
shower of stones. 

When Pasteur heard this report—he was recovering from his 
paralysis at the time—he merely shrugged his shoulders once 
more. “Patience.” 

And his patience had its reward. The silkworm cultivators 
tried his remedy—and in every instance produced healthy crops. 
The grateful countryfolk of Alais set up a statue in his honor. 
But he found greater pride in “the honor of having alleviated, 
at my personal sacrifice, a misfortune that threatened my coun- 
try.” 
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Vv 


His personal sacrifices had traced their story on his pale furrowed 
face and in his stern sad eyes. For his efforts in behalf of his 
fellows he received inadequate pay. Nor did he require more 
than he received. Once, when he visited Napoleon III and the 
Empress Eugénie, the imperial couple expressed their surpnse 
at his failure to derive financial benefit from his scientific work, 
“In France,” replied Pasteur, “a scientist would be lowering 
himself if he worked for personal profit.” At no personal profit 
he undertook a series of experiments on the diseases of wine, 
Within a single year the French wine mdustry had lost several 
million dollars as a result of the mysterious “‘sourmg” of the 
produce. After a careful investigation of the matter, Pasteur dis- 
covered that this sourmg was due to the action of bacteria in the 
fermenting liquid. His problem now was to destroy the bacteria 
without at the same time injuring the quality of the wine. He 
tried several antiseptic substances, but with no result. And then 
he tried heating the wine to various temperatures—and came 
upon a tremendous discovery. If he raised the wine to a tem- 
perature of 55 degrees centigrade (about 131 degrees fahren- 
heit), he found that he could thus preserve the quality of the 
wine and at the same time destroy the poison of the bacteria. 

Such was the origin of the now universally accepted process 
known as pasteurization—a process applied not only to wine but 
also to many other varieties of perishable foods and drinks—es- 
pecially to cream and milk. If the world today enjoys a greater 
degree of health than was known in earlier generations, no 
small part of the credit is due to the patience of Pasteur in his 
study of the fermentation of wine 


VI 


“To HELP mankind” was the primary object of his hfe He er 
tertained the hope for a day of better health, higher aspiratior 
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and a greater understanding between man and man. “To moral 
cooperation through international science.” But in 1870 Kaiser 
Wilhelm I and his chancellor of the crimson fist proclaimed a 
different kind of doctrine—‘the glorfication of force and the ex- 
tinction of moral justice.” And their army proceeded to put this 
doctrine into practice 

When the German army invaded France, Pasteur offered his 
services to his country, but his partial paralysis disqualified him 
for fighting He showed his contempt for the German military 
madness, however, by returning an honorary diploma of Doctor 
of Medicine which he had received from the University of Bonn. 
“T am led by my conscience,” he wrote to the Pnncipal of the 
Faculty of Medicine, “to request that you efface my name from 
the archives of your university, and to take back that diploma, 
as a sign of the indignation inspired in a French scientist by the 
barbarity and hypocrisy of him (Kaiser Wilhelm) who, for the 
satisfaction of his criminal pride, persists in the massacre of two 
great nations.” And the answer from Bonn was couched in the 
characteristic arrogance of the aggressor‘ “M Pasteur—The 
undersigned, now Principal of the Faculty of Medicine of Bonn, 
is requested to reply to the affront which you have dared to 
offer to the German nation in the sacred person of its august 
Emperor, King Wilhelm of Prussia, by conveying to you the ex- 
presston of its utter contempt . . . PS. Wishing to keep its files 
free from taint, the Faculty returns your letter herewith.” 

With a heavy heart Pasteur noted the depredations of the in- 
vading army whose rule for conquest, as formulated by Bis- 
marck, was “‘to leave the inhabitants of occupied territory nothing 
but their eyes to weep from.” 

Added to Pasteur’s general distress was his personal anxiety 
about his son who had enlisted m the French army and who 
was now fighting under General Bourbaki. The news reached 
Pasteur that Bourbaki had sustained a disastrous defeat and that 
his army was fleeing before the onslaught of the Germans. The 
stricken old chemist and his wife started off in search of their 
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son—hoping against hope that he might still be numbered among 
the living. In a dilapidated old carriage—the only vehicle avail- 
able at the moment—they set out from Arbois and followed the 
snow-covered route of the retreating army Everywhere the high- 
ways were littered with the bodies of the dead. Everywhere the 
sick and the wounded stragglers, their uniforms hanging in tatters 
from their frozen bodies, were beggmg for food and for the com- 
fort of a blanket to wrap around their shoulders And everywhere 
a desolate old man kept repeating the self-same question: “Have 
you seen Sergeant Pasteur?” The invariable answer was a nega- 
tive shake of the head. Nobody knew whether Sergeant Pasteur 
was dead or alive. “All I can tell you,” said one of the stragglers, 
“ig that out of twelve hundred men in his battahon of Chasseurs, 
only three hundred are left.” 

Slim chance of ever meeting their son again... . 

At last, however, there was a ray of hope. Their all but dis- 
mantled carnage had just limped into Pontarlier. A group of 
shivering soldiers were huddled over a fire “Sergeant Pasteur? 
Yes, we saw him yesterday ..He1s still alive, but very low . 
Perhaps you can meet him on the road to Chaffois . . .” 

Out of Pontarher toward Chaffois. A cart was rumbling over 
the frozen road Within it, on a bundle of straw, lay a soldier 
covered with a ragged coat. It was too dark to make out his 
features. The questing old chemist turned to the driver of the 
cart “Have you seen Sergeant Pasteur?” 

The soldier raised his head. “‘Father! Mother!’ ... 

He recovered from his wounds, rejomed his regiment, and 
survived the war. A grain of comfort in the sorrowful life of 
Pasteur. 


Vil 


Arter the war Pasteur continued with his self-imposed task of 
arresting disease In his researches on the silkworm epidemics 
and on the fermentations of wine he had discovered a single 
vital principle—that the malady m each of these cases was due 
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to the presence of poisonous micro-organisms, or germs. Why 
not apply this principle in the treatment of human disease? 

Pasteur was especially interested m trying out his ideas in 
surgery. The death rate that followed surgical operations was 
appalling In the great majority of cases the decision to operate 
upon a patient was tantamount to a death sentence. “The opened 
wound,” as Pasteur pointed out to a gathering at the Academy 
of Medicine, “is exposed to millions of germs—in the air, on the 
hands of the surgeon who performs the operation, in the sponges 
that bathe the wound, in the mstruments that pry into it, and 
on the bandages that cover it” 

When the members of the French Academy heard these words, 
they smiled into their beards and shook their heads and went on 
killmg their patients with their “good old-fashioned” methods. 
In Scotland, however, there was one man who paid heed to 
Pasteur’s warmng This man was Joseph Luster, professor of 
surgery at the University of Edinburgh. Following Pasteur’s 
advice he submitted every object involved in the operation—his 
hands, his instruments, the sponges, the bandages and even the 
area surrounding the incision—to a thorough disinfection of 
carbolic acid. And with splendid results. Within two years he 
reduced the fatalities of his surgical cases from nmety per cent to 
fifteen per cent. 

Yet the surgeons of the French Academy remained stubbornly 
opposed to Pasteur’s theory of disinfection, even in the face of 
Lister’s successful application of this theory It was a new idea 
and therefore—they argued—it was a bad idea 

As for Pasteur, he was ready to accept and to fight for any 
idea—especially in the field of medicine—as soon as it was 
definitely supported by adequate facts. “The facts with regard 
to surgery have demonstrated, beyond the shadow of a doubt, 
that many a patient has died through the poisonous action of 
the Infinitesimally Small.” And so he entered upon a crusade 
to stamp out a double source of infection—the physical microbe 
that attacked the human body, and the “mental microbe” that 
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retarded the human mind. “T will force them to see in spite 
of themselves,” he sard again and again of his opponents. “They 
must see!’? One day a member of the Academy of Medicine was 
lecturing to his colleagues on puerperal (childbirth) fever—a 
disease which in 1864 had killed over three hundred women m 
the Paris Maternity Hospital alone. The lecturer was explaming 
his ideas as to the cause of this fever, when a voice imterrupted 
him: “Nonsense and fiddlesticks! It isn’t any of the things you 
mention, but the doctors and the nurses that are responsible 
for puerperal fever. They murder the mothers by carryimg the 
mucrobe from an infected patient to a healthy one!” 

“And can you tell me,” asked the lecturer sarcastically, “what 
this microbe of yours looks like?” 

Whereupon Pasteur walked to the blackboard, took a piece of 
chalk and rapidly sketched the outline of a chain-hke organism, 
“There, that is what it looks hike ” 

The meeting was thrown mto an uproar. The older doctors 
insisted that Pasteur was an interloper, an amateur, a man who 
knew nothing whatsoever about medicine and who had better 
stick to his chemicals and his crucibles The younger men, how- 
ever, paid heed to his words Little by little they introduced his 
methods of sterilization until, as one of Pasteur’s biographers 
(L. Descours) remarks, “the maternity hospitals ceased to be 
the ante-chambers of death.” 


VIII 


PASTEUR continued to befuddle the reactionaries, to bring down 
ther denunciations upon his head, and to fight his scientific 
battles for the preservation of life. Through his methodical 
process of repeated expermmentation he discovered the principle 
of immunizing a person against the wolent form of a disease by 
inoculating him with a mild form of that disease. This simple 
method of transforming a virus into a vaccine has saved an 
mealculable number of lives. 
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He first employed this discovery in the stamping out of an 
epidemic of anthrax—a deadly fever of the spleen—that threat- 
ened to extermmate the sheep and cattle mdusiry of France. 
In the course of his researches in this field he was obliged, as 
usual, to fight not only against the virulence of the plague but 
against the equally stubborn virulence of human prejudice. At 
one of the meetings of the Academy of Medicine, Pasteur ac- 
cused his adversaries of malignity as well as of stupidity Where- 
upon one of the physicians, Dr Jules Guérin, started up from 
his chair and made a rush at Pasteur. The pugnacious doctor 
was held back by a fellow member of the Academy, but the 
meeting ended in a general uproar. 

The next day Guérin challenged Pasteur to a duel. But 
Pasteur returned the challenge. ““My business,” he said, “is to 
heal, not to kill” 

And then came the most dramatic episode in his lifelong 
business of healing—his famous battle against hydrophobia For 
some years he had been experimentmg with the inoculation of 
the saliva of mad dogs into healthy rabbits At times he vaned 
his experiments by subjecting the rabbits directly to the bites 
of the mad dogs On one occasion a large bulldog, though 
furious with pain and foammg at the mouth, persistently refused 
to bite the rabbit that had been thrust into his cage It would 
be necessary, concluded Pasteur, to suck the saliva out of the 
dog’s jaws and then to inject it into the rabbit 

The dog was tied securely upon a table and Pasteur, with a 
glass tube in his mouth, bent down to the mouth of the enraged 
animal ‘This,’ wrote a bystander, “was the supreme moment 
of Pasteur’s life” Calmly, as if unaware of the fact that he was 
courting death, he sucked the venomous saliva drop by drop 
into the tube. And then, when he had gathered a sufficient 
quantity of the poison into the tube, he turned to his assistants, 
“Well, gentlemen, we can now proceed with the expenment.” 

Withm a few months after this experiment an Alsatian boy, 
Joseph Meister, was bitten by a mad dog. His mother, on the 
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advice of the local physician, took him to Pasteur. Here was an 
opportunity to test out on a human being the anti-rabic inocu- 
lation that had proved so successful in the case of ammmals 

Yet Pasteur hesitated How certain could he feel that his 
remedy would succeed? Was it not within the realm of possi- 
bility that the inoculation, mstead of preserving the victim’s 
life, would only introduce a more aggravated type of the disease? 
Was he therefore justified in taking the risk, especially when 
it concerned another person’s life? 

He took the risk. And he won. The night following the final 
inoculation was one of sleepless terror for Pasteur but of peace- 
ful sleep for the stricken child Thirty-one days passed, and there 
were no recurring symptoms of the disease The boy was com- 
pletely cured. Pasteur had conquered hydrophobia. 


IX 


A NuMBER of belated distinctions—election to the Academy, 
the Cross of the Legion of Honor, medals, ribbons, diplomas, 
banquets, ovations, parades—and Pasteur remamed through it 
all a modest seeker for truth His present popularity was as 
amazmg to him as his earlier disgrace. “I can’t understand why 
people make such a fuss over me.” Elected by the Government 
to represent his country at the International Medical Congress 
in London, he entered St James’s Hall amidst a thunder of 
cheers. Unaware that he was the cause of the acclamation, he 
turned to his escort “It must be the Prince of Wales arriving. 
Tm sorry I didn’t come earlier.” 

He returned to Pans and to his work at the Pasteur Institute— 
a hospital built in his honor for the combating of infectious 
disease And here he spent the rest of his days im his “humble 
effort,” as he expressed it, “to extend the frontiers of life ” 

His seventieth birthday was the occasion of a national hohday. 
Pasteur attended a celebration in his honor at the Sorbonne. 
He was too feeble, however, to express in person his thanks ta 
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the delegates who had come from various countries to join in 
the celebration. He asked his son to read his speech for him. 
“Gentlemen ... you bring me the greatest happiness that can be 
experienced by a man whose invincible belief 1s that science and 
peace will triumph over ignorance and war _ . Never permit the 
sadness of certam hours which pass over nations to discourage 
you. . Have faith that in the long run the nations will learn to 
unite not for destruction but for codperation, and that the 
future will belong not to the conquerors but the saviors of man- 
kind rs 
This was Pasteur’s farewell message to the world. 
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Great Scientific Contnbutions by Kelvin 


Experiments in the measure- 
ment of the atom, heat, 
refrigeration, electricity, 
etc 


INVENTIONS * 

Siphon recorder 
Galvanometer. 

New type of compass, etc, 


Booxs AND TREATISES ' 

On Natural Philosophy 

On Elecineity and Magnetism. 

Mathematcal Papers. 

Popular Lectures and Ad- 
dresses (3 volumes), 

The Wave Theory of Light. 

The Molecular Tactics of a 
Crystal. 

The Dynamic Theory of Heat. 


Lord Kelvin 
(William Thomson) 
1824—1907 


H. CAME of a race of Scotch Covenanters who had been 
persecuted out of their country for their rehgion At the age of 
twelve he lost his mother His father, a professor of natural phi- 
losophy at Glasgow University, provided for his six children a 
system of education that would toughen their minds for the pro- 
tection of their hearts. He planned this system of education to 
be wide as well as deep. Almost from infancy the children grew 
up with a friendship for extended vistas of thought They ab- 
sorbed the principles of geology and of astronomy. Plants were 
their playmates. They learned about the struggles of empires to 
gain new victories and about the struggles of ideas to win a 
foothold among men Around the table they peered with fascina- 
tion at the toy globe of the earth and took dream trips to its 
furthermost limits. And then they transferred their gaze to an- 
other and vaster globe that their father had bought for them— 
the sphere of the heavens with its epic story of which the earth 
was merely a syllable 

William was the youngest of the children, but he had the 
keenest imagination of them all He found himself spellbound 
by this tale of the two globes At an early age he had accepted 
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the challenge to unravel the mystery of its plot. When he was 
sixteen years old he transcribed in his diary an eleventh com- 
mandment—an intellectual call to his reason just as the Ten 
Commandments were a religious call to his conscience. 


Mount where Science guides: 

Go, measure earth, weigh air, and state the tides; 
Instruct the planets in what orbs to run, 

Correct old Time and regulate the sun. 


II 


His Rise to intellectual maturity was rapid At seventeen he 
entered the University of Cambridge. At eighteen he wrote an 
outstanding paper on the dynamics of heat and contributed sev- 
eral articles to the Cambndge Mathematical Journal Upon 
graduation he met some of the leading physicists of France and 
of England and gave them valuable suggestions on their re- 
searches At twenty-two he was appomted professor at the Uni- 
versity of Glasgow 

His aggressive vitality was rather too much for the mild-man- 
nered Scots who served as his colleagues on the faculty Hardly 
had he been elected to an honor coveted by many a gray-haired 
rival when he determined to revolutionize the department of 
physics at Glasgow. He came to hus elders with a request for a 
room where he might carry on his experiments outside of his 
classes. It was an unheard-of piece of audacity For generations 
the economical Scottish professors had been content to mess up 
their lecture halls with their experrments, Why m the world 
should this young upstart require a special room all by himself? 

Yet thei curiosity got the better of their resentment. “If you 
insist upon it, you can have the old cellar from which we'll re- 
move the wine barrels.” 

And thus the first modern laboratory m the British Isles was 
born in a wine cellar 

Young Thomson set to work with the gusto of a hurricane. 
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He was the perfect personification of his own theory of dynamics 
Organizing a staff of thirty volunteers from his class of ninety 
students, he kept them going at a furious pacc. The work piled 
up so rapidly that he found he needed more space—‘an extra 
room for thinking ” 

Again his colleagues looked at hum in amazement “You may 
occupy the tower,” they said 

From morning to might he plumbed the depths and scaled 
the heights. From expenmental activity to abstract speculation, 
And in the evening he walked to his home—only fifty yards 
away—where the body of the technician and the soul of the 
philosopher resigned themselves to the sleep of a man im perfect 
health. 


II 


Acarn the dynamite of his energy exploded amidst the conserv- 
atism of his colleagues He demanded still more space. And 
agai they acceded to his demand. “Professor Thomson, you 
have a marvelous genius for annexation.” 

The academic and the lay world abke were mystified at the 
outpouring of his enthusiasm For a period of weeks the visitors 
who came to the laboratory to watch him at his work were 
startled to find him blowing soap bubbles. And all the students 
in the room walked back and forth for hours with their faces 
puffed and their eyes shining as they kept releasing bubble after 
bubble into the air. One of the visitors ventured to ask for the 
meaning of all this activity. 

The professor glared at him for a few seconds. And then in 
a tone that implied pity for anyone who was unable to draw 
his own conclusions from such obvious evidence, he rephed: “T 
am calculating the thickness of the uncolored spot on the soap 
bubble. I have found that this thickness measures one twenty- 
millionth of a millimeter.” The following month he confided to 
another visitor that he had ordered his students to smoke their 
pipes and to blow rings from their lips in order to illustrate the 
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dynamical model of the atom. “I have measured the atom, 
too,” he explained “I have found it to be one two-hundred- 
millionth of a centimeter in size.” 

He was exciting to the students, this mercurial professor of 
theirs. One never knew what he was going to do next. One day 
his friend Helmholtz, the German scientist, came to the labor- 
atory and watched his experiment with a gyroscope. A heavy 
metal top was spinning rapidly The professor wanted to show 
that the top would become rigid in tts rotation and hoped thus 
by analogy to prove the ngidity of the earth Suddenly he seized 
a hammer and hit the top a crashing blow The metal flew off 
im a centrifugal direction and crashed through Helmholtz’s hat 
which was hanging on a rack The students were in an uproar, 
Helmholtz jomed feebly in the laughter. “Something went 
wrong,” explained the professor mnocently. “Pll buy you a 
new hat.” 

There was nothing dull about his teaching. “P’ve put an end 
to the reading of stale essays,” he said. His classroom and his 
research laboratory were packed with all sorts of apparatus. 
Nothing was left to the magmation Gadgets were heaped upon 
tables, they hung from the ceilings, they were fastened to the 
walls. Triple spiral spring vibrators, a pendulum thirty feet long 
with a twelve pound cannon ball suspended from the end, a 
ternfying machine in which a number of billiard balls kept 
speeding hither and thither to illustrate the dynamics of a nebula, 
heaps upon heaps of gyroscopes He whirled one on top of the 
other, he twisted and tortured and juggled them in hus efforts 
to study the gyrations of the planets. In one corner, suspended 
from the ceiling, was an mnocent-looking device—a metal ring 
covered with rubber “to illustrate the nature of the dewfall.” 
One day he called for water and poured it upon the mng until 
the rubber bulged downward More water Finally the rubber 
burst “like an overburdened dewdrop”—nght over the heads 
of the students sitting 1n the front row. “I always like my illustra- 
tions to soak in,” chuckled the professor. 
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His “lectures” were not lectures at all in tne usual sense. They 
were feats of mental—and of physical—gymnastics “He sprang 
like a tiger unto the classroom,” observed one of his students, 
“tearing off his professor’s gown as he bounded down the aisle 
to the platform ” He hurried through the prescribed text in the 
Bible and then looked smulingly at the students. “Today I will 
lecture on the propagation of luminar motion through a tur- 
bulently moving inviscid liquid.” 

They hardly understood a word of what he said But they 
were fascinated by his gestures When he talked about the dance 
of the stars, he was as likely as not to execute a jig upon the 
platform. A solemn algebraic formula—and then presto. He 
would reach for the pointer and balance it on top of his finger 
while a hundred men held their breath “See here If I balanced 
this pomter upon a granite mountain, it would strain the entire 
earth” When he lectured on the principles of sound he pro- 
duced an old French horn that he had played in the orchestra 
during his college days and blew upon it a mighty musical blast 
as the students rose to their feet and cheered. If he spoke on 
the principles of velocity, he took out an old rifle that he had 
once carned as a guardsman and fired a volley of shots at the 
pendulum. 

Like all other men of vigorous personality, he had his prej- 
udices. He was particularly incensed against the “muddled hu- 
man system of weights and measures.” And for good reason, 
Once, while preparing to shoot at the pendulum, he had in- 
structed his assistant to load the mfle with a “dram” of powder. 
He was referring to the avoirdupois dram. But the assistant 
thought he wanted the apothecanes’ dram, which is twice the 
amount of the avoirdupois unit. Accordingly he put mto the rifle 
a sufficient charge of powder to have blown off the professor’s 
head—and the heads of a few of his star pupils as well. Happily 
the marksman, just as he was about to fire, discovered the error. 
“T have always been suspicious of the words and the works of 
the human mind,” the professor sighed. 
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IV 


AS FOR HIMSELF, he was a man of precise words and of prac- 
tical works, He took a greater terest in concrete mechanical 
devices than he did in abstract mechanical laws. He had assumed 
the active directorship of a factory in addition to what he called 
his “passive” professorial duties. When the French physicist, 
Joule, had announced his startling theory that heat was an 
energy which could be transformed into work he immediately 
seized upon the practical application of this theory and busied 
himself with plans to harness the energy for industrial use. He 
devoted a great deal of thought to the concept that was making 
its way mto the physics of the mid-cenitury—the idea of energy 
as the source of matter From his study in thermodynamics he 
caught a glimpse of the mighty principle of the transformation 
and the indestructibility of energy—and this eminently practical 
man who thought of all knowledge in terms of its “usefulness” 
to humanity, found himself paradoxically enough embarking 
upon a theoretical philosophy of life. “Every planct,” he ex- 
plained to his puprls, “1s like a toe dancer. It is poised and bal- 
anced, It 1s all aquiver with hving cnergy ’ But what was the 
nature of this energy? At fifty-three he began to write a book 
on the subject. But he never completed it, for he could find no 
answer to his question 

His study of thermodynamics—the energizing power of heat— 
ranged all the way from the outermost limits of the universe to 
the confines of bis own person He wore a woolen vest as a sort 
of thermostat to regulate the temperature of his body. Whenever 
he felt cold he would pile on several more vesis, whenever he 
felt warm he would discard them. In the winter it was nothing 
for him to wear eight or nine of these vests To his frends who 
laughed at this idiosyncrasy he declared haughtily “To every 
man his proper vest, to suit his time and temper best.” Life was 
all a matter of temperature. 
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He constantly observed his surroundings with a view to im- 
proving them—not only for himself but for the general public 
as well. One day he looked at Ins supper with a sudden in- 
spiration. Why not apply his studies of the human body to the 
heatmg and the cooling of food? At high temperatures the mol- 
ecules of matter are extremely active At low temperatures they 
are extremely sluggish Heat hastens the process of change; cold 
retards it Across the channel, in France, Pasteur had demon- 
strated the fact that germs could be destroyed at very high tem- 
peratures and that foods could be preserved by a process of boil- 
ing. Here in England it dawned on Thomson that germs might 
also be destroyed at very low temperatures and that food could 
thus be preserved by the process of cooling! Such was the par- 
adoxical practicality of Wilham Thomson’s mind. 

As he walked over the fields early in the morning he observed 
how the dew had helped to protect the vegetation from the 
frosts of the night. And im this simple protective process he beheld 
the principle of one of the most modern of the arts—refngera- 
tion Thus two contemporary scientists were almost simultane- 
ously harnessing the heat and the cold for the better health of 
mankind. The future generations were to subsist largely upon a 
diet of pasteurized liquids and kelvinized solids. 

But the English physicist was more fortunate than the French 
chemist. While the Frenchmen hounded Pasteur almost into the 
grave the Englishmen raised Thomson to a peerage. 

And so “Wulle Tamson”—as his Scottish friends still called 
him—became the first Baron Kelvin. The king took him into 
his council, and people bowed and scraped before him. But 
“Wullie Tamson” remamed the same honest, energetic, out- 
spoken, playful child of a man It was with a childish delight 
that he once heard himself announced at a dinner party on the 
occasion of his visit to America. Unexpectedly detamed on im- 
portant business, he had been late in arriving at hus friend’s 
house Six-tlurty, seven, seven-thirty—and still no sign of Lord 
Kelvm. Everybody was alarmed when suddenly the draperies 
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were parted and the colored butler announced with a booming 
voice. “Ladies and gen’lmen, de Lawd am come!” 

It was as a judge of the scientific section at the Centenmal 
Exposition in Philadelphia that Lord Kelvin had been invited 
to America. He spent six weeks exammming every mechanical 
device on the exhibition grounds. Finally, as he was getting 
ready to depart, a frend asked him to look at a “funny little 
contraption” lying on a table in an out-of-the-way corner. Kelvin 
walked over to the table Several of the judges were making 
sarcastic remarks about the “contraption” as the inventor tried 
to explain its use. Kelvin picked up the mstrument and looked 
at it, At this moment a pompous individual walked up to the 
table It was Dom Pedro, the emperor of Brazil. He held out 
his hand to the mventor. “Professor Bell, I am delighted to see 
you again.” 

“Thank you, Your Majesty.” 

“Tell me, have you made any further progress with your 
telephone?” 

“If at please Your Majesty, pick 1t up and listen, I shall go 
to the other end of the room and say a few words” 

Alexander Graham Bell walked to the end of the wire Dom 
Pedro took the instrument in his hand “My God, it talks!” 

“Do you mind if I try st?’ It was Lord Kelvin speaking. Then, 
as he put the mstrument to his ear—‘“It certainly does talk! 
It’s the most amazing thing I’ve seen in America!” 

And he returned to England determimed to put this “most 
amazing” of mventions before the British public He encountered 
a torrent of abuse from every newspaper and magazine m the 
country. “The mventor of the so-called telephone is an impostor 
-—a ventriloquist—a fraud” The London Times devoted a 
column to the “scientific? explanation of the reasons why the 
human voice could never be sent along an electric wire But 
Kelvin persisted And finally he got the British public to listen 
to the new voice. 
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His UNFLAGGING ENERGY prompted him to take an active part 
in every scientific endeavor. Having interested himself in Far- 
aday’s magnetic and clectric researches, he had found an op- 
portumty to translate his predecessor’s theories mto practical 
use. He had been appomted technical advisor to the company 
organized by Sir Charles Bright and Cyrus Field for the purpose 
of laymg the Atlantic cable between England and America It 
was Kelvin’s perfection of the galvanometer—or needle detec- 
tor—which “picked up” the almost imperceptible current of elec- 
tricity that trickled out from the cable after a trip of over two 
thousand mules. And it was Kelvin’s invention of the siphon 
recorder—or electric pen—which finally “wrote out” the cabled 
message in a wavy line upon a piece of paper 

A wavy line upon a piece of paper—nothing more, Kelvin 
was a hard-headed scientist. He laughed at the effusions of the 
poets who rhapsodized about the “muracles” of his inventions 
He saw life as an essay in logic and not as a work of art, One 
day his friends took him to hear a Beethoven symphony. He was 
greatly impressed He reached for his little notebook with its 
green covers—he had filled hundreds of them with his observa- 
tions. “Think what a complicated thing is the result of an or- 
chestra playing,” he wrote. “Think of the smooth gradual in- 
crease and diminution of pressure .. . A single curve, drawn 
in the manne: of the curve of the price of cotton, describes all 
that the ear can possibly hear...” 

Lines and curves and angles of energetic power—such was 
the world concept of this tough-minded man of science. Tough- 
minded and gentle-hearted. For seventeen years he took care of 
an mvalid wife. Every morning he carried her down to the 
parlor and every evenimg he carried her vp to bed. And when 
she died, he was for a time inconsolable 

But nature smites with one hand and caresses with the other. 
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Three years after the loss of his wife he found another woman, 
It was a strictly scientific courtship. He had met her at Madeira 
while he was superintending the construction of a cable from 
England to Brazil. He taught her the art of telegraphy. For six- 
teen days they exchanged mnumerable dots and dashes of love— 
he from the ship where they were repairing the cable, she from 
her villa on the shore. Finally, as the ship was steaming away, 
he signaled to her in the code they understood so well: “TI will 
come back for you.” And she signaled in reply: “I will wait.” 


VI 


AS HE GREW OLDER, he complained that the time was passing too 
rapidly for him. “A second is too short; we must have longer 
units.” Every day he spent several hours dictating. A secretary on 
one side of him, a secretary on the other, each taking down notes 
on an entirely different subject Hustle, hustle, hustle! The 
years are fleeting! “Those who live slowly create their own ob- 
stacles.” He had planned enough work for two centuries and his 
problem was to “finish it in a single lifetime.” Always he gave 
orders, always he expressed opinions, always he “dissected” ideas 
—until his parrot, Dr Hookbeak, shouted shrilly at him from 
her cage: “Lord Kelvin! Lord Kelvin! Shut up!” 

And now he was nearing the end of the road A lifetime of 
theories and inventions, only to be swept mto the shadow by 
newer theories and better inventions, Wilham Roentgen, Henn 
Becquerel, Pierre and Marie Curie-—what a vast rich field they 
had opened up for future investigation! What a revolution they 
had produced im the scientific conception of the world! How 
imadequate was his own conception as compared to theirs! He 
smuled ironically on the occasion of the fiftieth anniversary of his 
assumption of the professorship at Glasgow. His frends were 
enumerating the achievements of his career—the new compass 
that was impervious to the oscillations of gunfire, the sounding 
wire that warned sailors against hidden rocks, the machine that 
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enabled men to forecast the tides, the instrument that registered 
the strength of an electric current passing through a wire, dozens 
of practical devices for the more accurate recordings of weights 
and measures, and so on and on, Mere toys for children. “I am 
not really an inventor. I am just a dreamer sleepmg in the 
arms of the past.” 

Three years after his jubilee he resigned his professorship at 
the University of Glasgow The trustees informed him that they 
would have been glad to retain his services, but he shook his 
head ‘‘No sentimentality, if you please. I have outlived my use- 
fulness.” 

He faced his students for the last time. “It has come to be my 
belief that as a man grows older, the pictures he looks upon with 
the most pleasure by his fireside are those which bring before 
him again his college days. . . . Make your whole hfe full of 
pictures which are bright, and clear, and clean” 

And so he left his professorship But not the university. As long 
as there was breath in his body he could never break the last 
tie with old Glasgow At the beginning of the academic year of 
1899 this aged scholar of seventy-six walked into the registra- 
tion room along with the undergraduates and enrolled his name 
—Lord Kelvin, Research Student.” He was at last too wise to 
teach. From now on he would only learn. 

And then the sagest of teachers, Death, sought out this student 
in his exghty-third year and led him forward to the Great Lab- 
oratory for his Final Experiment. 
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Great Scientific Contnbutions by Haeckel 


Books AND Essays’ General Morphology of Organ- 
The Riddle of the Universe, ams. 

History of Creation. Monograph on Radwolana. 
The Wanders of Lefe. Evolution of Man. 


The Last Lank, Life in the Sea. 


Ernst Heinrich Haeckel 


1834—I1919 


i. A RECENT microscopical lecture,’ wrote Haeckel to his 
parents during his college days at Wurzburg, “Professor Leydig 
suddenly stopped and pointed to me with the greatest astonish- 
ment. ‘I’ve never seen the like of it in my hfe! he cried. “This 
young man can look through the microscope with the left eye 
while with the mght eye he can draw what he sees. . .” This 
curiosity in my physical make-up,” contmued Haeckel, “is of 
the utmost importance m the study of natural history.” 

Together with his double physical vision Haeckel was blessed 
with a double mental vision. One half of him was an observant 
scientist, the other half, an imaginative artist. He was equally 
adept at sketching a human muscle and at painting a rural 
landscape. It was this combmation of the seeing eye and the 
aspiring heart that made him one of the outstanding German 
personalities of the nineteenth century. 


Il 


His stock was a mixture of nobility and peasantry—with the 
peasant element in the ascendant. He never to the end of his 
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days acquired the refined artificialities of the aristocracy. In his 
youth he descnbes himself as “a wild lad with chubby red 
cheeks and long blond hair . . . careless in my dress and fre- 
quently forgetful of my table manners.” Shy in the presence 
of other people, he was passionately fond of walking, swimming 
and collecting all sorts of curious plants. Always on his holidays 
from school he went off adventuring into the forest in quest of 
“new specimens of growing and living things.” When huis elders 
asked him what he wanted to become he answered, “I will be 
a Reiser’—a childish form of the word Reisender, a traveler. 

He was destined, however, to do most of his travcling on the 
mental rather than on the physical plane. His father, a govern- 
ment official, moved his family from Potsdam to Merseburg and 
from Merseburg to Berlm. But Ernst did not accompany 
his parents to Berlin. Instead, he matriculated at the University 
of Wurzburg. Here he hoped to specialize in botany with a view 
to following “the footsteps of Humboldt and Darwin into the 
tropical forests.” His parents, however, had other hopes for him, 
They wanted him to specialize in medicine. 

His entire university career was a struggle between his dis- 
taste for medicine and his passion for botany “I am convinced,” 
he wrote again and again to his parents, “that medicine is not 
my field.’ ..,. “The study of disease fills me with an uncon- 
querable disgust (which is due probably to weak nerves and 
hypochondria) and I shall never be able to adapt myself to it.” 
On the other hand, he experienced the keenest delight whenever 
he discovered a new plant. “The day before yesterday I took 
a walk on the shore near the Main where the ships unload 
their cargoes. Suddenly I found among the shrubbery a strange, 
yellow-colored, cruciferous plant, related to the black cabbage 
but still quite unknown to me.. Can you imagine my ecstasy!” 

But his parents couldn’t imagine his ecstasy. They told him 
to forget about his plants and to stick to his medicine, And 
Haeckel dutifully complied with their wishes. He bought a micro- 
sope—having saved up the money for it by subsisting for a 
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time on “sour kidney and buttermilk soup”—and plunged faith- 
fully into his anatomical studies. He successfully completed these 
studies and absorbed his materia medica—“the most terrible in- 
strument of torture ever devised for the mtellect of man”—and 
passed his examinations for the doctor’s degree “And now, my 
dear parents, here ] am—Herr Doktor Haeckel—a lanky, 
dried-up lath of a young medico, with shaggy, yellow-brown hair, 
a mustache and a beard—only three or four inches long—of the 
same color, and with a long pipe in his mouth.” But when he 
comes home, Haecke] warns his parents, he will bring along with 
him something besides his microscope and his medical books, 
“You will have to reserve an extra room for a beautiful haycock 
(of plant specrmens). This will become a pleasant addition to 
my botanical treasure house ” 

Even though he was now licensed to practice medicine, he 
looked upon “the hit-or-muss art of healing” as a high class form 
of quackery. “When you get sick,” he said, “you can choose one 
of two courses You can leave it to nature if you want to re- 
cover, or you can go to a doctor if you want to die” 

Nevertheless he was “reconciled,” as he told his parents, “ta 
the thought of a medical career.” For several weeks he served as 
an interne at the Wurzburg Hospital, attending to the births of 
“those rascally babies who msist upon coming mto the world at 
an hour when all honest people ought to be sound asleep.” His 
“obstetrical duties” came at a most inopportune time—precisely 
nine months after the Wurzburg Carnival. “Durng the period 
of my service at the lying-in hospital the babies arrived literally in 
shoals, so that I was awakened several nights in succession.” 

And yet, “smce medicine is to be my career, I will try my 
best to endure it ” Indeed, with the scientific nonchalance of the 
‘ finshed” medical student he began to look forward to hus 
first post mortem—‘the most interesting, yea the only interesting 
part of medicme.”’ And then he got his initial post mortem— 
an autopsy upon the body of a fellow mterne “to whom J had 
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been talking inumately only a few days ago ” This episode cured 
him of hus medical ambitions for the rest of his life. 

In deference to the wishes of his parents, however, he con- 
tinued his medical practice for one year. But during this entire 
period he had only three patients—owmg principally to the fact 
that he fixed his consultation hour from five to six in the 
mormng. By the end of the year he had succeeded in proving to 
his father that he was not “cut out” for the medical profession. 

What to do now? Unfit for medicine in spite of hus training, 
he felt equally unfit for botany because of the inadequacy of his 
traming For a tume he played with the idea of devoting his hfe 
to landscape painting. But he realized that as an artist he was 
merely a gifted umitator and not a creative genius Good enough 
for an amateur—he painted in his lifetume more than a thou- 
sand landscapes—but woefully incompetent (he confessed to 
himself) for a professional. 

And so at twenty-five he found himself confronted with a 
dark wall. Yet somewhere, he beheved, an opening would rise 
unexpectedly out of this impenetrable darkness. For he had an 
eager faith in God—this young man who later was to deny His 
existence. In a letter to his parents he expressed ls determina. 
tion, under the guidance of heaven, to face the future unper- 
turbed: “Fear God, do that which 1s right, and he afraid of 
no tnan.” 


Tt 


Jus? AS HE HAD EXPECTED he found his opportunity—or rather, 
he setzed his opportunity—in the field of natural science He had 
wheedled his father into allowing him a year’s vacation “for 
travel and general study.” He spent the greater part of the 
year in fishing for “rare forms of sca life” at Messina Among 
other interesting specimens he discovered and studied and classi- 
fied those “pure and beautiful snowflakes of the sea”—the radio 
lana. He prepared a monograph on this subject and on th 
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strength of it secured a professorship in zodlogy at the Uni- 
versity of Jena 

And then came the first of his two tragic romances. He fell 
in love with his cousin, Anna Sethe, a young woman “of rare 
gifts of mind and soul.” They were married and hved happily— 
for just two years It was precisely on his thirtieth birthday that 
his young wife died 

For a time his friends feared that he wouldn’t survive the 
blow. “Work alone can save me from gomg mad,” And so he 
plunged into his work and prepared within a single year a 
twelve-hundred-page summary of his scientific ideas—the Gen- 
eral Morphology of Orgamsms ‘Throughout the writing of this 
manuscript Haeckel lived like a hermit, working eighteen hours 
a day and getting about three or four hours’ sleep out of the 
twenty-four. 

Haeckel dedicated this book as a living monument to his wife. 
He named after her one of his favorite medusae—a fairy-like 
jellyfish “whose long, trailing tentacles remind me of her lovely 
golden hair” 

Three years later he married again—this time not out of love 
but out of a desire for companionship. He moved into a “roomy” 
cottage which he named the Villa Medusa and settled down to 
a lifelong study of the mystery of life For exercise he took long 
walks—he was always a good athlete, having established a record 
in the broad yump—puttered around in his garden, and pounded 
on his chest with his fists “to make it breathe deeply” as he 
stood at the open window of his bedroom. Sometimé he re- 
sorted to this chest-pounding on his way from his house to the 
college—to the great amusement of his students 

In the lecture-room, however, his students felt nothing but 
the highest admiration for their teacher who “talked like the devil 
and sketched like a god” Sitting at a small table, except when 
he got up to draw a diagram on the blackboard, he delivered 
his lectures in a voice that was “perfervid, scintillating, assured.” 
He expressed his ideas with deference to few and with apologies 
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to none. He suffered from no sense of false modesty. One day 
when a friend asked him, “Who is your favonte author? he 
promptly replied, “Ernst Haeckel.” 

But if his favorite author was Ernst Haeckel, his favonte 
scientist was Charles Darwin. 


IV 


Ir was ws 1866 that Haeckel met “the genealogist of the 
world’s greatest family tree ” This meeting with Darwin, Haeckel 
tells us, was one of the supreme moments of his life. “The 
carriage stopped before Darwin’s pleasant ivy-covered and elm- 
shaded country house Then, emerging from amidst the creepers 
which surrounded the shadowy porch, I saw the great scientist 
advancing towards me—a tall and venerable figure, with the 
broad shoulders of an atlas supporting a world of thought , , 
The charming, candid expression of the whole face, the soft, 
gentle voice, the slow, deliberate speech, the sumple and natural 
train of his ideas, took my whole heart captive during the first 
hour of our conversation, just as his sublome words had taken 
my whole mind by storm at the first reading. It was as if some 
exalted sage of Hellenic antiquity, some Socrates or Aristotle, 
stood in the flesh before me.” 

Haeckel became the champion of Darwin in Germany just 
as Huxley had become his champion in England (“The heresy 
of Darwinism,” remarked an Enghsh clergyman, “has now 
entered upon an unholy alliance of three H’s—Haeckel, Huxley 
and Hell.) Unlike Darwin, Haeckel announced himself aggres- 
sively as a missionary of free thought ‘There is no God,” he 
said. “And,” added a facetious adversary, “Haeckel is His 
prophet.” He attacked the “fanaticism of religion” with an 
equally vehement fanaticism of irrehgion. He wrote book after 
book to disprove the divinity of God and to establish the divin- 
ity of Nature. And with the appearance of each book a new 
avalanche of vituperation fell upon the head of the author. 
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At the turn of the century, when evolution had become somewhat 
respectable, a visitor at the University of Jena spoke to the 
janitor about the popularity of Haeckel’s courses “Yes,” replied 
the janitor, “but I have seen him stoned down that street there ” 
When he delivered one of his early lectures on Darwinism to a 
great assembly of naturalists, the audience rose in a body and 
left him to expound his ideas to an empty room On another 
occasion when he came as a delegate to a Freethinkers’ Con- 
vention at Rome, the Pope ordered a “divine fumigation” of 
the entire city 

The name of Haeckel was anathema everywhere—except in 
the little University of Jena Here he remained undisturbed for 
fifty years More than once he offered to resign from the uni- 
versity im order that “st may escape the stigma of harboring an 
mfidel” But Dr Seebeck, the head of the governing body, 
always refused his offer “I don’t like your ideas, and that is why 
I insist upon your remaimuing here In a little university you have 
but a little mflucnce. In a bigger university, however, you can 
do a great deal of harm. Besides, the older you get, the less 
radical you'll become ” 

And Haeckel grew older and became more radical—and still 
remained at Jena As time went on and his ideas became popu- 
lar, he recerved numerous offers from larger universities at more 
attractive salaries But he turned them all down. Here at Jena 
Goethe had written some of his finest lyncs Here Schiller had 
taught history for ten years. Haeckel loved the traditions of the 
college. And he loved the atmosphere of the town—das liebe 
narrische Nest, with its meandering cobble-stoned streets, its 
Gothic towers, its fragrant little gardens and its gossipy houses 
whose gables, like the faces of beldames in fluted red caps, leaned 
toward one another “in a perpetual whisper” Above all, he 
loved the Thurmgian Mountains that ringed the little city and 
kept away from it the noises and the traffic of the outside world. 
“Here I have everything I want, everything I can use. Why 
should I think of uprooting my hfe?” 
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Tn this quiet fruit-bowl of a valley nestled under the inverted 
bowl of the heavens he took his long walks and delivered his 
lectures and wrote his books and formulated the outlines of a 
new scientific credo—‘‘the srreligious religion of Afonism,? 


Vv 


Tur Monism of Haeckel is the Panthessm of Spinoza trans- 
lated imto the scientific language of the nineteenth century, 
Momsm (from the Greek monos, which means single or alone) 
1s the doctrine that the entire universe is a single unit. This 
doctrine 1s opposed to the Duahstic theory that the universe con- 
sists of two parts—the Creator of the World and the Created 
World. 

The world, according to Haeckel, has not been created by an 
external God. It is the result of “one great process of evolution 
operating through an unbroken cham of transformations that 
are causally connected.” 

In this causal and unbroken chain of connections all plants 
and animals form a single genealogical tree from the primordia] 
cell to the modern man. 

The soul of man 1s no different from the soul of the lower 
animals Both m men and m animals the soul is nothing more 
than “the totality of the cerebral functions ” These living func- 
tions of the bram are ended at death, and so it is absurd— 
declares Haeckel—“‘to believe in the personal immortality of 
the soul.” 

Just as there is no soul distinct from the body of man, so 
too there is no God distinct from the body of the world God is 
the sum total of the matter and the energy—the body and the 
spirit—that compose the inseparable unit of the world’s sub- 
stance. 

So much for the theoretical side of Monism Let us now take 
a brief glance at the practical side. In the evolutionary struggle 
for existence—asserts Haeckel—the law of competition among 
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the lower animals gives way to the law of codperation among 
men. The human individual can best survive through the apph- 
cation of the social instinct of reciprocal interdependence. The 
most effective form of government for human society is Nomoc- 
racy—the rule of justice in accordance with the laws of nature. 
These laws of nature, as apphed to human conduct, require 
mutual respect for one another’s opinions, tolerance in religious 
matters, and freedom for the individual up to but not beyond 
the point where his freedom would interfere with the freedom of 
other individuals 

This scientific approach to human ethics brings Haeckel—and 
he admits it—very close to the religious approach. In summa- 
rizing the “rational morality” of his momstic region he con- 
cludes that “man, since he is a gregarious (social) animal, must 
strive to attain the natural equilibrium between his two dif- 
ferent obligations—the behest of egoism and the behest of 
altruism. The ethical principle of the Golden Rule has expressed 
this double obligation twenty-five hundred years ago in the 
maxim: Do unto others as you would that they should do unto 
you a 

And thus we find in Haeckel the paradox of a man who denies 
God and accepts Jesus After all, Haeckel was not a freethinker 
but a free thinker. Released from the shackles of prejudice he 
had chosen a new path to the heart of the world’s mystery. 
And he had found there the selfsame truth that had been dis- 
covered by the prophets of the old religions. The old prophets 
had said, “God 1s love.” Haeckel merely paraphrased these 
words into the scientzfic dictum, “Nature 1s friendly toward the 
noblest aspirations of man.” 


VI 


AT THE AGE OF SIxTy-FIve he put all his scientific and philosophic 
thought into a single volume—The Riddle of the Unwerse. It 
became an immediate best seller and remained so for a quarter 
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of a century But he derived little joy from his success For in 
the course of the writing of this book he had entered upon the 
second of his tragic romances One day in 1898 he received a 
letter from an unknown young woman “Please forgive this 
intrusion from a stranger, and be a httle patient. I will wnite as 
briefly as a woman can. . By accident one of your books, The 
Natural History of Creation, fell into my hands. What a new 
world rose before me! .. Is 1t any wonder that I require more 
after having read your book? .. . Will you reach me your hand, 
my esteemed Professor, and tell me what to read? .. ” Signed, 
Franziska von Altenhausen. 

Haeckel sent her a list of books to read After a few more 
letters they exchanged pictures, and then they exchanged hearts, 
Haeckel was unhappy at the Villa Medusa. His life had been 
embittered by the incessant nagging of a feeble-minded daughter 
and an invahd wife Here was a young woman-—she was only 
thirty—who soothed his “wounded old heart” with the balm of 
adoration For five years they kept up a clandestine and passion- 
ate correspondence. “What an amazing thing”——he wrote—‘“‘that 
a young girl lke you and an old man like me should have fallen 
so desperately in love with each other!” And Franziska wrote 
back: “Don’t call yourself an old man In spint you are a young 
god” 

They had several secret trysts, i various paris of Germany, 
“From the depths of my heart,” he wrote to her after their first 
mecting, ‘I thank you for the two memorable days that brought 
me the happiness of your personal acquaintance .. . You must 
surely have perceived from my awkward behavior how com- 
pletely your kind visit has upset the ordinary composure of my 
prosaic existence—the radiance of a sweet spring fairy who 
bnngs fragrant blossoms to the dungeon of a poor, lonely cap- 
tive” 

After another meeting—‘‘How enchanting was our bridal 
journey yesterday!” 

And Franziska to Haeckel, after still another mcetang—“Our 
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dear days together seemed to me lke a beautiful dream too 
lovely to endure Its memory still enfolds me so magically that 
it 1s difficult for me to express in words what moves my heart 
Only be sure of this—in those few hours you grew far, far 
dearer to me than ever before ” 

Age, wrote Haeckel in one of his letters to Franziska, is no 
guard against folly. Torn between his disloyalty toward his own 
wife—he deceived her, he said, for her own peace of mmnd— 
and his infatuation for Franziska, he entertamed for a time the 
idea of committing suicide. “The mmportant question of self- 
destruction (the very term is nonsense—it should be called self- 
deliverance) has occurred to me very often mm recent weeks.” 
He gave up this thought m favor of another avenue of escape— 
a trip to the Indian Ocean. “Franziska, dearest, best beloved 
wife of my heart—I depart for the tropical seas to escape from 
you and from myseli—two rare and extraordinary souls made 
for each other—who, separated, must wander lonely through 
hfe .. ” He traveled to India, Singapore, Bustenzorg, Sumatra, 
Java—but wherever he went he carried along hus sorrow. 
“Man,” he wrote to Franziska from Port Said, “escapes him- 
self nowhere ” 

And so he returned home and waited—for what? “We must 
agree never to see each other again,” wrote Franziska, “as long 
as your wife lives” Haeckel gave his consent to this agreement 
And then they met again—and again. 

Ardently they both yearned for the day when his wife would 
leave them free. But they expressed this yearning only by innu- 
endo. ““The poor thing,” writes Haeckel, “has been in bed again 
for the past eight wecks J assure you that J am doubly patient 
and attentive now.” And Franziska, in reply—‘‘You must be 
very careful of your poor, dear wife. How is her heart? Is there 
any hope?” 

Every day, mndeed, the doctors expected his invalid wife’s 
heart to flicker out 

But it was Franziska’s heart that gave out. One winter morn- 
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ing Haeckel received a telegram from Ursula Altenhausen. “My 
sister Franziska died suddenly last night.” 


VI 


HAECKEL LIVED ON for another sixteen years—tragically alone, 
And then, on a midsummer mght in 1919, he fell mercifully 
asleep. “The riddle of man’s life,” he wrote a few days before 
he died, “remains unanswered But—zmpavidi progrediamur, let 
us go forward unafraid!” 
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Great Scientific Contributions by Steinmetz 


Discovered the law of hyster- 
ests, or loss of power, in 
alternating electric cur- 
rents. 

Formulated method of calcu- 
lating alternating currents. 


INVENTION: 

Invented “hghtning arrestors” 
to protect high power 
transmission lines. 


Books, PAMPHLETS AND Lr. 
TURES 

On Electne Discharges. 

On Engineering and Mathe- 
matics. 

Relatinty and Space. 

Radiation, Light and Illumina- 
tion, 

Theory and Calculation. 


Charles Proteus Steinmetz 
1865-1923 
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H. WAS BORN deformed. The left leg wasn’t “just straight” 
and there was a hump on his back. “But he’ll get along all nght,” 
the doctor assured his father. 

Karl Heinrich stiffened. “Oh yes, he'll get along all right.” 
All the Steinmetzes did In spite of their handicaps. For genera- 
tions they had toiled and suffered on the constantly shifting 
frontiers of Germany and Poland. They had lved by thar 
shrewdness. They had been innkeepers and shopmen, small town 
bourgeoisie who knew how to bargain and to eke a narrow 
margin of profit out of life Never had they asked foi quarter. 
Never fear for the newcomer. “He'll manage somehow ” 

And within a year little Karl had to manage without his 
mother. His father, a lithographer for a German railroad, placed 
him under the care of his grandmother. 

In the large room of the house on Tauenzienstrasse in Breslau 
the frolicsome child played with his Grossmutter and learned 
how far he could exploit her love. She entertamed bim with 
folk tales of her native Poland and with biblical stories about 
the ancient Hebrew citics of splendor and gold. 

“We too have muracle cities, have we not, Grossmutter?”’ 
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asked the child. “Perhaps when I grow up I can help to build 
one of them” 

With his wooden blocks he constructed the Temple of Solo- 
mon and when grandmother wasn’t looking, he set a candle 
inside “to hght it up” But the flame fed on the blocks and 
threatened to grow into a conflagration until his grandmother 
rushed over and deluged the building in water. 

Karl was hurt and mystified So ths is what happens when 
you try to give too much hght. As he grew older, his mind laid 
plans to seek for a hght that would shine in the temple without 
reducing it to ashes. 

He entered the gymnasium at an age when he was “scarcely 
beyond his infancy” At five he conjugated Latin verbs At 
seven he learned Greek and a smattermg of Hebrew. At eight 
he possessed a “respectable knowledge” of algebra and geometry, 
Upon his completion of ten years of study he was ready to 
graduate with the highest honors. Nervously he awaited the 
event. 

It was the custom for the graduating class to appear on the 
platform in full dress and to participate in an oral exammation, 
Karl could not afford to own a formal suit. But he rented one, 
And then, on the morning before the great occasion there ap- 
peared on the bulletin board of the school che following notice: 

“Karl August Rudolph Stemmetz, by reason of his excep- 
tional scholarship, 1s not required to subm't to the oral examina- 
tion” 

Slowly he folded his formal suit and put it away. The tears 
on his cheeks were hot. He understood the reason for his ex- 
emption. The crippled body of the student The crippled minds 
of the teachers. They were ashamed to show him before the 
public They had singled him out, alone among the students, 
only to make him the more painfully aware of his lonehness. 

Karl Stemmetz never wore a full dress suit again. 
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SHORTLY AFTER HE ENTERED the University of Breslau he gave 
evidence of a prodigious intellect. His professors were amazed at 
his “magical jugelng” of figures. They mcknamed him Proteus. 

The ancient little hunchback of the sea. According to the 
Greek legend, Proteus was no bigger than the human hand. 
When trapped, he could change himself into a thousand dif- 
ferent shapes But if the captor held firm, he would gradually 
resume his rea] shape, and whisper into the ear the secrets of the 
world. For the wrinkled little god possessed all the knowledge 
that men were searching for. . . . So, too, did this little Proteus 
of a Stemmetz, said the students with an uneasy smile. They were 
sotnewhat afraid of his “uncanny mind.” 

But Steinmetz craved companionship, and he sought for the 
society of his more serious fellow students One day a classmate 
invited him to tea and told him about the plans of the German 
workers for a new social order—a world free from want, a 
cooperative commonwealth whose motto, based upon the Golden 
Rule, would be, One for all and all for one. “Will you jom us 
socialists?” asked his classmate 

Karl's heart leaped with excitement Here was a young man 
interested in matters beyond the usual frolics and duels of the 
average student Of course he would join him and his socialists! 

At first his new “crusade” was a pleasant diversion from his 
studies. For the early socialism of Germany was a peaceful move- 
ment to secure, by political means, many of the reforms that we 
m America have gained within the past ten years. But due to 
the arrogant stupidity of Bismarck the movement was driven 
underground, As a result of this suppression the “cause” of 
socialism gained momentum But the members of the socialist 
party had won the badge of martyrdom. 

The “movement” had now become an exciting adventure for 
Steinmetz. He wrote letters in invisible ink to fellow agitators 
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who were detained by the authorities. He undertook to edit the 
socialist weekly-—The People’s Voice—with tts challenging and 
somewhat absurd motto: “We don’t know what the government 
wants, but we are against it.” 

Karl Stemmetz had found congenial company at last. He was 
a full-fledged member of the “(Noble Order of the Dispossessed ” 
Gradually his mathematical problems took up less and less of 
his time as the “larger social problem” began to occupy the fore- 
most place in hus mind. 

And just now this problem called for an immediate and per- 
sonal solution. The People’s Vorce was in financial strarts One 
day the printer and the paper merchant appeared together de- 
manding the immediate payment of a bill that had been overdue 
for several months, But Karl’s sense of humor didn’t desert him, 
He led his two creditors mto the rear office of The People’s Voice 
and offered to give them m payment a complete file of the 
weekly’s back numbers. “Very mteresting historical matter,” he 
explained, “quite unobtainable elsewhere.” 

Finally a bailiff appeared to attach the furniture. “May I 
offer you a complete file of our back numbers” quired the 
intrepid editor, “Quite unobtainable elsewhere ” 

Tt was a gay life And it was coming to an end. For he was 
about to graduate from college—with the highest honors m 
mathematics, to the great joy of his father It was rumored that 
the authorities were planning to publish his semor thesis in the 
official scientific journal. A brilliant career was ahead. 

One evening Steinmetz rounded up his socialist friends and 
announced that he wanted to give a beer party in celebration of 
his success, It was a merry company that swarmed ito the 
restaurant. Hach man called for a stein of beer Each man pro- 
posed a toast, to which the entire company responded im chorus. 
As the evening wore on, the voices grew louder and the humor 
broader. They sang in complete disorder. 

And then Stemmetz proposed a final toast. “To my father, 
whose greatest desire 1t has been to see me graduate with honors. 
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To my escape over the Swiss border from the police who, as I 
have been tipped off, are planning to arrest me as a socialist. To 
my senior thesis that might have come to a glorious end m 
publication rather than in a hideaway suitcase. To the world and 
its irony, let’s drink!” 

In the dawn he tiptoed mto his father’s room. The older man 
stirred in his sleep. “I have had such a pleasant dream, Karl— 
your future - 

“Yes, father,” he murmured. “My future .. It was a pleasant 
dream, was it not?” 

A few hours later he left Germany and his father forever. 


III 


At zuricu he earned a scant income writing articles on as- 
tronomy. He attended courses at the Polytechnic Institute, room- 
ing with a fellow student ‘on the top floor of the last house at 
the end of the final street at the edge of the town” And here 
came an important turn in his life. His fellow lodger, Asmussen, 
told him of a country which he had visited—‘‘a land of magic” 
where the “social question” did not exist. “If you came to 
America you could discard your preoccupation with politics and 
devote yourself exclusively to mathematics There 1s a crying 
need for engineers in America ” 

A land of opportunity where everyone was given a second 
chance—even a cnpple who was hounded by the German police 
Perhaps in the West he might find the hght that glowed but 
didn’t scorch. His roommate had spoken of the Goddess of 
Liberty who held in her uplifted hand the torch that lighted the 
gateway of the New World 

It mightn’t be a bad idea to sail for America. But how was 
he to raise the money for the passage? 

Tt was his fellow lodger who—involuntarily—found an answer 
to the question He had fallen in love with a Swiss girl and he 
had wnitten about his “blessed romance” to an uncle who lived 
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in San Francisco and who supplied him with his monthly allow- 
ance The answer was a stern command that Asmussen come to 
America at once. Furthermore, he gave notice to his nephew 
that he was cutting off his allowance. 

The saddened lover fingered ms bank rofl reflectively. “I°l] 
pay your expenses to New York, Karl, if you come along with 
me.” 

Steinmetz hesitated for an instant. “What can you do here, 
Karl? You can’t return to Germany. The only good business in 
Switzerland 1s that of a hotel keeper. Have you got a hotel?” 

And so it was decided They came by steerage. The steamship, 
La Champagne, docked in the New York harbor on a warm 
June day. The officials looked over the shipload of prospective 
Americans They were not at all impressed by the little dwarf 
of a man who limped up to them. Could he speak English? He 
didn’t understand, didn’t answer. Asmussen, who spoke English 
fluently, interpreted the question “A few. > mumbled Stein- 
metz sheepishly. 

Had he any money? “Nem.” Had he any job? “Nem.” Un- 
desirable alien! They would ship him home No one asked to 
see the treatise on higher mathematics that he had along with 
him—a work that singled him out as one of the few geniuses of 
his generation To the detention room with him! 

But Asmussen stepped mn. He showed the officials a bank roll. 
He asserted that these funds were at the disposal of Steim- 
metz “I will personally see to it that my friend does not become 
a public charge.” 

The authorities yielded. The unprepossessing young cripple 
limped up the busy streets of New York, with only a few letters 
of recommendation to electrical firms, a capital of mathematical 
symbols and a slender luggage of hope. He moved with Asmussen 
into a tenement in Brooklyn and started immediately to look 
for a job. He applied to the chief engineer of the Edison Electric 
Company and received a curt rebuff “There are too many engi- 
heers commng to America these days.” 
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He visited the manufacturing establishment of Rudolph Eche- 
meyer. The secretary, taking him for a tramp, was preparing to 
shoo him away when Mr Eichemeyer himself strode imto the 
office. The young foreigner made a stumbling attempt to intro- 
duce himself Rudolph E:chemeyer looked at him kindly. Here 
was a fellow German. “Sprechen Sie Deutsch?” Within an hour's 
conversation he had learned all about Steinmetz. “I too am a 
political refugee,” he remarked. “I fled from Germany in 1848. 
Come around in a week. There may be a job waiting ” 

There was a job waitmg—the position of draughtsman at 
twelve dollars a week Eichemeyer was a manufacturer of hats, 
But in his spare moments he experumented with electrical gadgets 
of his own devising. “Are you interested in electricity” he asked 
Stemmetz. “If so, you may study some of the generators I’ve 
been tinkermg with Clumsy contraptions, I admit—elementary 
attempts to supply the world with power and hght Most of us 
are still groping blindly in this field We blunder and stumble 
and snatch here and there at a little electricity, an mcandescent 
lamp, a wire, but mostly we know nothing about the general 
laws. We do not as yet understand how to control electricity,” 

And then he took Stemmetz to a window overlooking the busy 
street. “There is a throne awaiting some man—a seat of untold 
power over vast cities and industries and mullions of men and 
women—such 1s the kingdom of light lying in wait for its law- 
giver os 

Even for a friendless immigrant who had cluded the police in 
his native land? That mght when work was over there was a 
flush on the face of a little hunchback as he hitched his way 
home 


IV 


WITHIN THREE YEARS Karl Stemmetz had assumed the throne in 
the kingdom of light. He had jomed the American Institute of 
Electrical Engineers, He had reviewed the notes he had taken 
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on electrical transformers at the Polytechmic mn Switzerland. And 
he had made a thorough study of Eichemeyer’s generators Did 
the industry need an expert mathematician? The entire realm of 
mathematics had limped its way to America in that summer 
month of 1889. The electrical engmeers were complaining that 
they were unable to estimate beforchand the efficiency of any 
generators which they were planning to build And this mability 
to foretell the power capacity of an engme under construction 
was due to Aysteresis—an (unpredictable) loss of energy. The 
engineers had noticed that a current passing through a core of 
iron sets up a magnetic north pole and a magnetic south pole, 
and that when the current reverses its direction, so also are the 
poles reversed, Thus alternating magnetism, the engmeers had 
further noticed, meant a loss of power and efficiency. But no- 
body knew how to estumate the amount of this loss in advance 
and therefore nobody knew how to build a machine that would 
reduce the Aysteresis to a mmimum. It was a hit-or-miss method, 
and the misses were far more frequent than the hits, 

Such was the electrical state of affairs in the 1880’s A race 
of engineers m the wilderness of experimental electricity were 
lookmg for a Moses to lead them to the promised land of 
mathematical certainty But for a long stretch of tyme no voice 
spoke to them. 

And then at a meeting of the American Institute of Electrical 
Engincers im January 1892, one of 1ts most obscure members 
walked to the platform and in halting, broken Enghsh read 
to the assemblage a mathematical paper In this paper he for- 
mulated, definitely and for all tame, the exact law of hysteresis. 
No need any longer to build a generator blindly Karl Stermmetz 
had tamed electricity to the service of man. 

Now he was no longer a German “alien” but an American 
pioncer. Accordingly he must adopt an American name Charles 
August Rudolph Steinmetz? Charles Rudolph Stemmetz? 
Charles August Steinmetz? No—none of these would do—they 
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were too hyphenated Charles Steinmetz? That was better. But 
still something was wrong. Most Americans, he had noticed, 
had middle names And then a puckish laugh shook his httle 
frame of five foot three Why not Proteus for a middle name? 
The old mckname of his student days Proteus, the god of a 
thousand shapes, the guardian of a thousand secrets, the m- 
terpreter of the mystery of the tempest and the fire and the 
sea... From that day on, he signed his name Charles Proteus 
Stemnmetz. 


Vv 


IN THIS SAME YEAR Which marked the discovery of the law of 
hysteresis (1892) the Edison General Electric Company of New 
York merged with a mval company and formed the gigantic 
trust of the General Electric Works. This new organization 
bought out the firm of Rudolph Eichemeyer and received, along 
with its other assets, the services of young Stemmetz. The com- 
pany moved its general offices to Lynn, Massachusetts, and 
Stemmetz went to that city together with the 1est of the office 
personnel. 

A friend who had known him in New York paid him a visit 
a month after his removal to Lynn and was amazed to find him 
in sad straits. His clothes were ragged. He looked pale and thin. 
He had not paid the rent for his room. Through a clerical over- 
sight his name had been omitted from the payroll. For four 
weeks he had received no salary and he was too shy to make 
inquiries. “Perhaps,” he told his friend, “they don’t thmk Pm 
worth a salary as yet Perhaps they feel that I ought to be grate- 
ful for the experience I’m getting with the firm.” 

It was soon made clear to him, however, that he was not ex- 
pected to work for nothing Indeed, he learned that his financial 
worries were over for the rest of his life For the executives of 
the company reahzed that they had captured a Merlin of the 
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modern age and they would never let him go. They sealed him in 
comfort and turned the key The little man blinked in bewilder- 
ment as he looked at his new shoes and his new clothes and the 
platters of tasty meats that were set up before hum. He pinched 
himself to see if he were really awake. 

And then, satisfied that this was no dream, he took out his 
wand and worked another miracle. He had observed that alter- 
nating current had gradually begun to replace direct current as 
the best means of transmitting electricity over great distances 
But as a result of this replacement a new difficulty had arysen. 
It was easy enough to calculate the regular flow of direct cur- 
rent according to Ohm’s Law But no mathematical law had as 
yet been discovered to measure the irregular flow of alternating 
current. Steinmetz now discovered this law. It was a mathemati- 
cal formula that required three volumes of complicated equa- 
tions 

“This man,” declared the chairman of the board of directors, 
“isn’t cut out to be an engmeer, He isn’t a toolmaker but a 
lawgiver—a thinker m a class with Newton,” From that day on 
they gave him no orders, made for him no regulations, and 
classified him for no particular job. “Here is our entire plant. 
Do anything you want with it. Dream all day, if you wish. 
We'll pay you for dreaming.” 

The company moved from Lynn to Schenectady and dressed 
the city out in a constellation of ight. And into this Bagdad on 
the Mohawk rode the pigmy king in triumph. As the lights 
streamed from the humming dynamos and a thousand suns 
danced in the midnight air Stemmetz knew at last that he had 
come home This was the miracle shrme that had been awaiting 
him from his childhood days Here in the electric city alive with 
batteries and wires of power devised largely out of his abstract 
mathematical formulas he sat hunched at the switch—a modern 
Jehovah ready to wield hus thunderbolts over the cities of men. 
A Jehovah with a little red beard and a stogy m his mouth. A 
flibbertigibbet of a celebrity. Newsmen cornered him and photo- 
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graphed him and made much ado about “selling” him to the 
public. But still he was timid. He fancied that people were 
fascmmated by his pisturesque personality rather than by any 
appreciation of his thoughts or his feelings. 

Did they know, for example, why he had moved into a big 
house on Wendell Avenue? And did they realize how lonely he 
was in the midst of these luxurious surroundings? At first he had 
taken lodgings with a landlady. But he was ill at ease. He burnt 
her carpets with his acids, damaged her walls with his gadgets, 
ruined her disposition with his noises in his home-made labora- 
tory at all hours of the day and the mght. And that was why 
he had built himself a mansion—a hermitage for the housing of 
all his laboratory needs, a spacious temple of light. But he 
trembled at the thought of moving into the vast palace—a king 
without a family, without a friend. The reporters waxed en- 
thusiastic about the splendor of the house and never bothered 
themselves about the loneliness of the owner. 

But he tried to conquer his Joneliness. One evening he paid 
a visit to his laboratory assistant—a young man who had just 
taken a wife. Timidly he invited the young couple to come and 
hve with him. “In this way, you see, my house can become a 
home.” Soon there might be a family in this house—children of 
sounder flesh than his own, Some day, perhaps, they would call 
him godfather... 

The young couple accepted his invitation and moved into the 
house on Wendell Avenue. But Stemmetz still remained alone— 
shrinking from the company of his fellows who were fashioned 
so differently from himself. Out of his suffermg for his own ugli- 
ness he had developed a tenderness toward all ugly things. In 
the conservatory adjoming his house he cultivated a “distorted 
paradise’—of cacti plants. No delicate flowers for him. No 
fohage of beauty. But ugly misshapen cacti. He spent thousands 
of dollars preserving them in a hothouse zgainst the blasts of 
winter. People shuddered at his taste. 

“Tf you want to make me really happy,” he told his acquaint- 
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ances, “send me alligators.’ He built a pool for five of them, 
and decorated it with hhes Accompanying him as he hmped 
through the grounds of his esiate was a homely mongrel who 
would never have gained his master’s affection had he been 
slick and pedigreed. “Send me sick fowl and anemic kittens, I 
will fatten them ” The outcast animals reached him in swarms. 

And then came the climax to his collection in the “garden of 
the horrible and the musfit”-—a Gila monster The more curious 
among the people of Schenectady went to their encyclopedias 
for an account of this monster “A huge, sluggish lizard . . , 
Its head equals the size of its body, and ts taal equals the size of 
its head... With ats two spearlike teeth 1t holds on to its victim 
while the saliva oozes from its venomous mouth . .” 

Such was the gentle pet. Stermmetz kept him m a cage and 
every year placed a dozen eggs by his side. Once a month the 
creature roused himself from his slumbers in the sun and ate 
an egg And then he shut his scaly eyelids 

Ugly creatures, these. Nobody cared for them, yet somehow 
they made their way in life Steinmetz closed his eyes whimsically 
over his cigar. 


vi 


Hz was RAISED (in 1901) to the presidency of the American 
Institute of Electrical Engineers The following year he was 
given an honorary degree at Harvard University. “I confer 
this degree upon you,” said President Eliot, “as the foremost 
electrical engineer in the United States and therefore m the 
world ” 

When George R, Lunn entered upon his term as the socialist 
mayor of Schenectady, he appointed his fellow socialist of 
Breslau president of the Board of Education. Stemmetz was 
happy at the opportunity to put some of his social theorics into 
practice He mcreased the number of city playgrounds, he in- 
stituted special classes for the mentally slow and for the im- 
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migrants unfamiliar with the English language, and he 
introduced glass-enclosed classrooms on the roofs of the school 
houses for the tubercular children. “Bring hght mto the tives 
of people—a hght that does not destroy but only heals.” 

The skeptics wagged their heads over his social activities, 
How could this engineer of a great monopoly reconcile his 
capitalistic profession with his socialistic ideahsm? In answer 
to this question Stemnmetz wrote a book—America and the New 
Epoch, It is precisely through the expansion of capitalism that 
we shall bring about state socialism, he declared. From the large 
scale corporation to the corporate state. “Eventually private 
ownership will give way to government ownership under private 
management.” And all this, through the peaceful use of the 
ballot. 

He was a great believer in economic reform through political 
means. In 1922 he ran on the socialist ticket for the office of 
state engmecr. His specific platform was the harnessing of water 
power. “For this in a large measure means the liberation of 
man.” Puffing vigorously at his cigar he terrified all the lovers 
of beauty with his proposal that the water of the Niagara Falls 
be channeled into a huge plant for hydroelectrical purposes. 
What was the esthetic pleasure of a honeymooning couple as 
compared to the physical welfare of the human race? He 
estimated that the potential energy of Niagara Falls was six 
million horsepower. “This would bring to the state about two 
billions of dollars annually—to be spent on housing, playgrounds 
and schools.’ And then as he enumerated these advantages 
his face softened into a puckish smile. For a compromise sug- 
gestion had occurred to him On the six working days of the 
week the water could be diverted to supply the power for the 
hydroelectric machinery. But on Sundays the power could be 
closed down and the water could then be allowed to tumble 
over the precipice “an all its holiday beauty” His eyes beamed 
with excitement as the full glory——and the full humor—of 
the vision dawned upon him. “What a spectacle 1t would make, 
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with the water beginning to trickle, slowly at first, then tumbling 
more and more impetuously until it became the thundering 
Niagara that we know! Wouldn’t that be a display infinitely 
more impressive than what we have now?” He was defeated at 
the polls. 

But he went on with his utopian dreams. “The progress of 
the human race,” he once remarked, “is merely a matter of 
intelligent engineering.” And then he went on to cite an ex- 
ample in order to clarify his idea. “If the Bering Strait were 
blown up and widened and deepened, we would be able to 
divert the whole course of that current to the north of North 
America. If that current ran above our continent, it would melt 
all the ice and snow of Canada and Alaska, and there would 
be no more glaciers m Greenland or icebergs in the Atlantic. 
... It would make all of North Amenca warmer in the 
winter and milder in the summer {t would double the habitable 
area of the globe It would remake the world.” 

And on another occasion: “I beheve that the engineers of 
the future will bring about a four-hour working day. Work 218 
a curse. The chief aim of society should be the abolition of it.” 

As for himself, however, he sought no cessation from his work. 
Hus beard was graying even as he grew young with his thoughts 
of the future The total of cigar stubs that he had thrown 
away mounted appallingly. And still Stemmetz continued with 
his experiments. 

Now he was studying lightning arrestors—devices to pro- 
tect electrical machinery from the bolts of an angry sky. Now 
he was building electric condensers that succeeded in capturmg 
some of the charactemstics of these celestial bolts. All around 
him his associates were clamoring for more power, more light 
——higher currents to press through the wires—higher voltage! 

And now at last Charles Proteus Stemmetz was ready for 
his final experiment “Come in, gentlemen,” he told the group 
of reporters and of distinguished scientists who had gathered 
at the door of his laboratory. “I have manufactured lightning!” 
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Quietly they entered. In the corner of the room they saw a 
monster generator. Spread out before them was a muniature 
village with houses and trees and a white-steepled church. “If 
you please, gentlemen, I will show you the devastating power 
of electricity.” 

There was a subdued hum and a glow in the vacuum tubes 
as they warmed up to discharge ther power. And then—a 
terrific crash. A zigzag flame broke over the village The trees 
and the houses and the steeple were enveloped in a whirlpool 
of smoke 

As the smoke cleared the trees were dust, the houses were a 
heap of ruins, and the white steeple of the church had entirely 
disappeared. 

Stemmetz looked ai his astonished audience with a whimsical 
smile. “Incalculable 1s the power of electricity to destroy,” he 
said, ‘“‘when wielded by a foolish hand . . But equally in- 
calculable, when wielded by a wise hand, is the power of 
electricity to build.” 


VII 


SwE BY SIDE with the cacti the owner of the Wendell House 
had planted the grounds with orchards lovely and fragrant. 
But the shadows threatened all the beauty, all the ugliness. 
Steinmetz was getting old and wayworn. One autumn morn- 
ing (October 26, 1923) his adopted son, Joseph Hayden, en- 
tered the bedroom of the engineer. He had sensed that Dr 
Stemmetz had passed a restless night “I'll bang up the break- 
fast tray,” he suggested. “Better to eat a snack before you 
try to get up.” 

“All nght. I will lie down again” 

A few minutes later Hayden’s son came into the room with the 
breakfast. He drew close to the bed. The httle man was sound 
asleep 

Somewhere in the silent air lurked a voice speaking words 
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that only a little child in Breslau and a kindly old grandmother 
would understand. “I am tired building with my blocks, Gross- 
mutter, I will he down again And when the morning comes, 
I will make another temple so much better than the one I 
built today.” 


[ 262 | 


MARIE CURIE 


Great Scientifie Contnbutions by Mane Curie 


Discovered radium, and estab- Booxs awp PAPErs: 
hshed sts healing power in Radioactivity 
certain diseases. Radiology and War. 
The Magnetization of Tem: 
pered Steel, 


Marie Curie 
1867-1934 


I. 1903 MADAME cuRIE was the most celebrated woman in the 
world, She had just shared the Nobel Prize in Physics together 
with Pierre Curie and with Henri Becquerel. Screaming head- 
lines in the newspapers, thousands of letters from autograph 
seekers, innumerable requests for lectures, messages from “de- 
parted spirits” forwarded through the “collaboration” of trance 
mediums, banquets, honors, titles, reporters, photographers, 
curiosity hunters—all these had descended upon her in an 
avalanche of unwelcome hosannas Manufacturers of popular 
articles solicited her endorsement. A horse breeder asked for her 
permission to name his favorite horse after her For many years 
the spothght of public adulation kept singling her out us the 
foremost of public characters—save one As she got out of a 
train to deliver a lecture in Berlin one day, she was pleasantly 
surprised to find herself alone. The mob had stormed to another 
part of the platform where Jack Dempsey was getting out of the 
same train. The world’s champion physicist was not quite so im- 
portant a personage as the world’s champion pugilist 

Madame Curie thoroughly despised the distinctions and the 
distractions of glory. She regarded herself as a captive chained 
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and Jed unwillingly in a triumphal procession She threw away 
her caps and her gowns and her titles and her medals as soon as 
she got them. The only things she kept were the menus from the 
banquets at which she sat as a martyred guest. “These menus, 
made of thick, hard cardboard, are so convenient for scribbling 
down my mathematical calculations.” 

Speaking of this most modest of celebrated women, the most 
modest of celebrated men—Albert Einstein—once remarked: 
“Marie Curie is, among all distinguished people, the only one 
whom fame has not corrupted.” 


II 


Manya sxiopovsKa, known today as Mane Curie, came of a 
Polish stock of noble and honest peasants. Her parents had nsen 
above the soil mto the rarefied atmosphere of higher education. 
Her father was a professor of physics at the Warsaw High 
School, and her mother was an accomplished pianist. Manya— 
a pet name for Marya—mbherited her father’s brains and her 
mother’s hands She showed an early aptitude for experimental 
science. But her parents didn’t allow any of their five children 
to do much studying. There was a taint of consumption in the 
family. Whenever Manya became absorbed in her books, 
Madame Sklodovska would put her hand gently on the child’s 
head “Go and play in the garden, Manyusha. It’s so beautiful 
outside.” 

Every evening at their prayers the children added a final 
sentence. “And please, God, restore our mother’s health.” 

But it pleased God to take Madame Sklodovska from her chil- 
dren—there were four now, one of them had died of typhus. 
Manya was only ten when she was left motherless. 

Tt was a sad and impoverished family that gathered around 
the table after Madame Sklodovska’s departure. Manya’s father 
had lost his position in the high school because of his aspiration 
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for the freedom of Poland from the tyranny of the Russian czar. 
He had opened a boarding school, but with indifferent success. 
The maintenance of his family seemed a task beyond his feeble 
powers. Four healthy mouths to be fed, four growing bodies to 
be clothed, and four active minds to be educated. Desperately he 
invested his madequate savings in the hope that the numerator 
of his possessions might grow equal to the denominator of his 
needs. But he lost his entire investment He had nothing to look 
forward to 

Nothing but four children with superior brains and superior 
grit. All these children were destined to rise from poverty to 
achievement. For the strength of the Pohsh soil was within them. 

And the aspiration of the Polish heart The aspiration of a 
free soul in a chained body. The Sklodovski children, hke their 
father, were rebels. They fought against adversity and they 
fought against tyranny. Every morning when Manya walked to 
school, she passed by a statue dedicated “‘to the Poles faithful to 
their Sovereign’’—that is, to the Poles who were faithless to their 
country. Manya always made it a pomt to spit upon this statue. 
If, by madvertence, she failed to perform this act of disrespect, 
she turned back to make good her failure—even at the risk of 
coming late to school 

This gallant little rebel expressed her contempt for oppression 
not only mn the absence but also in the presence of her oppres- 
sors. Among her teachers who represented the alien governing 
power over Poland was Mademoiselle Mayer, the German super- 
intendent of studies This “slithering spy with her muffled shp- 
pers” was a little bit of a woman with a prodigious capacity for 
hate. She made life unbearable for her Polish pupils—especially 
for “that Sklodovska girl’ who dared to answer her lashing 
tongue with a scornful smile But Manya was not always content 
with a mere smile of silent scorn. One day “the spy” attempted, 
with a none too gentle hand, to straighten Manya’s unruly 
Polish curls mto a conventional Gretchen braid. In vain. Man- 
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va’s hair, like her spirit, refused to yield to the tyrant’s touch, 
Exasperated at “the capricious head and the contemptuous eyes” 
of her Polish pupil, Mayer finally shouted: 

“Stop staring at me like that! I forbid you to look down upon 
me!” 

Whereupon Manya, who was a head taller than Mayer, 
replied sweetly: “I can’t very well do anything else, Mademoi- 
selle.” 

Yet in spite of her rebellion Manya carried off the gold medal 
at the completion of her high school course (in 1883). It had 
become a habit with the Sklodovskis io win this highest award 
for scholarship. There were by this tume three gold medals mn the 
family. 

And now, said her father, enough of study for the present. 
Let her go to the country for a year and build up her body. 
“This pretty child must not, like her mother, fall a victim to 
consumption.” 

Manya gladly consented to her father’s suggestion For she 
loved her play as she loved her work. She yielded herself “body 
and soul” to the luxury of idleness. “My dear little devil,” she 
wrote to her school friend, Kazia, “I can hardly believe there is 
any such thing in existence as geometry or algebra.” She spent 
her summer days roaming in the woods, swinging, swimmung, 
fishing, playing battledore and shuttlecock, or just lying on the 
grass and reading—“no serious books, I assure you, but only 
absurd and harmless little novels.” And she spent her winter 
nights and days—dancing. Those Polish dances! Starting at 
sunset and continuing in relays as the revelers, with the fiddlers 
at their head, journeyed from farmhouse to farmhouse, dancing 
away the night, beyond the dawn, beyond the sunset of the fol- 
lowing day and into the sunrise of the next. And the most tireless 
as well as the most graceful dancer of them all was Manya 
Skiodovska, “All the young men from Cracow asked me to 
dance with them .. very handsome boys... you can’t 
imagine how delightful it was... It was eight o'clock of the 
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(second) morning when we danced the last dance—a white 
mazurka ” And then she had to throw away her shppers of 
russet leather, for ‘‘their soles had ceased to exist . . .” 


iil 


AFTER HER YEAR’S VACATION she returned to Warsaw and to an 
uncertain future Her older sister, Bronya, wanted to study at 
the Sorbonne, in Paris. So too did Manya. But there weren’t 
enough funds in the family to finance even one of them, let alone 
both, through the university An insoluble problem, it seemed, 
yet Manya found the solution. “I will get a job as governess and 
help you through college Then you will get a doctor’s degree 
and help me in return.” 

It scemed an audacious plan, but it worked. Manya became a 
“teaching servant” in the family of Madame B——, a stupid, 
vulgar and mtolerant woman who economuzed on oil for the 
lamps and who gambled away her money on cards. “My ex- 
istence,” wrote the young governess, “has become unbearable 
. . . [ shouldn’t lke my worst enemy to live im such a hell.” 
Fortunately she was able to exchange this for a better position 
in a somewhat more intelligent home. Her new “mistress,” 
Madame Z , was fully as intolerant though not quite so 
vulgar as her foriner employer “Madame Z—— has a bad 
temper, but she 1s not at all a bad woman .. . Some of her 
children—she has a whole collection of them—are really de- 
lightful ” 

Especially Casimir, the eldest son. A university student at 
Warsaw, he had come home for vacation and had promptly 
fallen in love with the pretty little Sklodovska who not only 
could talk like a scholar but who could dance like a goddess. And 
Manya, affectionate and sensitive and lonely, returned hus love. 

But there was to be no marnage between them. Casimur’s 
mother refused to accept a governess into her family—forgetting 
that she herself had been a governess before her marnage. For a 
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time Manya played with the idea of suicide. “I have buried all 
my plans, sealed and forgotten them,” she wrote to one of her 
cousins. “The walls are too strong for the heads that try to break 
them down ... I mean to say farewell to this contemptible 
world. The loss will be small, and regret fo1 me will be short...” 

She got over her despondency, however The Sklodovskis 
were not the suicide type She returned to her teaching and her 
scrimping and continued to support Bronya at the Sorbonne. 
The latter, thanks to Manya’s assistance and to an inborn talent 
for enduring the pangs of hunger, succeeded in starving and 
studying her way through to a medical degree She married 
Casimir Dluski, a fellow student m medicine, and was now 
ready to conclude her half of the bargam with Manya. The 
young governess was able at last to see the fulfilment of her most 
ardent dream. The Sorbonne! 


IV 


Marm skiopoysKA—she had registered her first name in the 
French manner—student in the Faculty of Scrence—age, 23— 
hair, ashen-blonde—personality, tacitarn—ability, exceptional. 
She always sat in the front row at the lectures; but the moment 
the lectures were over, she ghded out hke a shadow. Her sad ex- 
perience with the social conventions had planted within her an 
aversion for all sorts of society. “Fine hair, fine eyes, fine figure 
of a girl,” remarked the boys at the university. “But the trouble 
is, she won’t talk to anybody.” 

For four years “she led the hfe of a monk.” Refusing to be a 
burden to her sister, she hved alone. She had hured, at fifteen 
francs (about $3) a month, a sixth-floor attic in the Latin 
Quarter, The only light carne in through a loophole im the 
slanted ceiling. The room had no heat and no water. In this 
prison of a room she hved upon a general diet of bread and 
butter and tea—with the luxury of an egg or a fruit thrown in 
on the rarest of occasions. In the winter she put a handful of 
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coal into a toy stove and sat doing her equations with numb 
fingers long after the fire had gone out. Then, at about two in 
the morning, she crept into an iron bed with insufficient covers. 

One day a classmate reported to the Dluskis that Manya had 
famted in front of her. Casimir hurned to her attic where he 
found her at work on her next day’s lessons. 

“What did you eat today®” 

Manya looked up with an evasive smile. “Today? I don’t re- 
member.” 

“Come, come, Manya No evasions What did you eat today?” 

“Oh, chernes .. and everything” 

Finally he got the confession out of her. For the past twenty- 
four hours she had lived on a handful of radishes and half a 
pound of cheiries Much against her will he carried her off to 
his house where Bronya fed her and rested her up for a few 
days And then, in spite of all the protestations of the Dluskis, 
she returned to her attic and her hunger and her books. 

She lived m the world of her books. And of her lectures. In 
spite of her poverty and her hunger, she felt like an intrepid ex. 
plorer adventuring over an unfamiliar sea. And she meant to 
make every mule of it farmbar as she kept journeying from day 
to day to an ever expanding horizon. Physics, chemistry, mathe- 
matics, poetry, music, astronomy—the entire circle of the earth 
and the heavens had come within the range of her mtellectual 
domain But above all she was interested in her experiments. She 
regarded the laboratory as a delicate musical instrument upon 
the keys of which, with the skilful fingers inherited from her 
mother, she kept constantly seeking to combine old notes into 
new tunes 

Her professors, delighted with her imagination and her en- 
thusiasm and her skill, kept encouraging her to undertake new 
researches And onc day, emboldened by her success, she de- 
clared that she would carry her special researches not into one 
but into two fields She would try for a double master’s degree— 
in physics and in mathematics 
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And she succeeded. She passed first in the master’s exarmma- 
tion in physics (1893), and second m the master’s examimation 
in mathematics (1894). 

A brief vacation in Poland, and then back to Paris—and to 
her second love affair. After her first unfortunate plunge into the 
whirlpool of romantic passion, she had vowed to dedicate the 
rest of her life to a single passion for science. She had no use 
for men. 

Ard at that time there lived in Paris a young man, Pierre 
Curie, who had no use for women. He, too, had devoted his life 
to the exclusive pursuit of science. 

One day they met at the apartment of M Kovalski, a Pohsh 
professor of physics who was visiting Paris. “When I came m,” 
wrote Marie, “Pierre Curie was standing m the window recess 
near a door leading to the balcony. He seemed very young to me, 
although he was then aged thirty-five I was struck by the frank 
expression of his eyes and by a slight appearance of carclessness 
xn. his tall figure. I liked his slow, reflective words, his simplicity 
and his smile, at once grave and youthful. We started to converse 
on matters of science . .. and before we knew it we were 
friends.” 

Pierre Curie, the son of a French physician, had become a 
bachelor of science at sixteen and a master of physics at exghteen. 
When he met Marie, he was head of the labora‘ory at the 
Parisian School of Ghemustry and Physics. His achic ements had 
already placed him 1m the front rank of French scientists He had 
formulated the principle of symmetry in the structure of crystals. 
Together with his brother Jacques he had discovered the im- 
portant phenomenon of piezoelectricity—that is, the generation 
of electricity by means of pressure. He had invented a new ap- 
paratus for the precise measurement of minute quantities of 
electricity, And he had constructed an ultra-sensitive instrument 
~—known as the Curre Scale—for checking the results of scientific 
experiments. 

For all these achievements he was receiving from the French 
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State the miserable salary of three hundred francs (about $60) 
a month. 

On this inadequate salary he timidly proposed marriage to 
Mademosselle Sklodovska; and Mademoiselle Sklodovska—with 
equal tumidity, it must be confessed—accepted. 

Yet the marriage turned out to be not only a partnership of 
genius but also a comradeship of love After an unconventional 
wedding without a lawyer or a priest—both of them were free- 
thinkers—they enjoyed an equally unconventional honeymoon 
bicycling over the country roads of the Ile-de-France Then they 
returned to Paris and settled down to the work which was to 
bring glory to the name of Curie and healing to an afflicted 
world. 


Vv 


MakIE TOOK CARE of the house, gave birth to a baby girl, then te 
another, studied for her doctorate in physics, won a fellowship 
with a monograph on the magnetization of tempered steel, and 
spent all the rest of her time collaborating with her husband in 
his experiments The doctors warned her of a tubercular lesion 
in the left lung—the Sklodovski family taint. They advised her 
to go to a sanatorium. But Marie wouldn’t think of it. She was 
too deeply absorbed in her laboratory work She and Pierre had 
become interested in the expermments of Henri Becquerel. This 
eminent French physicist, while examining the salts of a “rare 
metal,” uranium, had discovered that these salts emitted a ray 
which apparently could penetrate opaque objects. A compound 
of uranium, which he had placed on a photographic plate sur- 
rounded by black paper, had made an umpression on the plate 
through the paper. This, so far as we know, was the first human 
observation of the penetrating quality of certain strange types 
of rays. 

What was the nature of this mysterious property of penetra- 
tion through opaque objects? And whence came this peculiar 
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energy? These questions exercised a strong fascination upon the 
minds of Marie and Pierre Curie. Here was a subyect for original 
study, a thesis worthy of a doctor’s degree at the Sorbonne! 

Such was the enthusiastic yet humble beginning of the research 
that led to the discovery of radium. Marie had started out on the 
road to an ordinary doctorate. She found at the end of the road 
—the Nobel Prize in Physics. 

But the traveling of the road was Jong and arduous and heart- 
breaking. It took a man and a woman of supreme imagination 
and of supreme courage to go on unfaltermgly to the end. 

Almost from the first they encountered msurmountable diffi- 
culties—and they surmounted them. The laboratory that the 
director of the School of Physics gave them for their experiments 
was an old and dilapidated woodshed. In this damp and cold 
shanty of a workroom—in the winter the temperature of the 
laboratory averaged about 44°—the consumptive little pioneer 
and her husband plunged resolutely into the unknown. With 
their pitiably inadequate apparatus they examined the nature 
of uranium and found that the mysterious radiation of this metal 
was an atomic property—a scientific discovery which years later 
(in 194.5) was to lead to the invention of the atomic bomb. And 
then the light of a great thought fell upon Marie. Perhaps uranium 
was not the only chemical element that possessed the power of 
irradiation. Perhaps there were other substances with even greater 
powers of “penetrating the impenetrable.” She must try and 
SE. 2 

And so another and even more daring venture into uncharted 
seas Madame Curie took up all the known chemical bodies and 
submitted them to a rigorous test. And before long she discovered 
what she was after. Uranium was not the only element with that 
mysterious power of irradiation. Another element, thorium, pos- 
sessed the same power in about the same degree. To this power 
Madame Curie now gave the name of radtoactivity—the active 
and penetrating property of certain types of rays. 

But this was only the beginning of her rescarch. In her exami- 
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nation of some of the compounds of uranrum and of thorium she 
had found a far more powerful radioactivity than could have 
been expected from the quantity of uranium or of thorium con- 
tained in the compounds Whence came this extra power of 
radiation? To this question there was but a smgle answer—the 
compounds must have contained a chemical element whose 
radioactivity was far greater than that of uramum or of thonum 
But Madame Curie had already exammed all the known chem1- 
cal elements and had found no such powerful radioactivity m 
any of them Therefore, she concluded, there must be a hitherto 
unknown element that possessed this power A new element. 

With beating heart she went to see her sister one day “You 
know, Bronya, the radiation that I couldn’t explain comes from 
a new chemical element. The element 1s there and I’ve got to 
find it!” 

And now she set about the business of finding this new sub: 
stance It was in the pitchblende ore—an oxid of uranium—that 
she had noticed the tremendous power of radiation. Somewhere 
in this ore lurked the mysterious source of this power. The radio- 
active part of pitchblende, thought Madame Curie, must rep- 
resent an exceedingly small fraction of the ore in its crude state, 
since no scientist before her had ever been able to discover it. 
Perhaps this new element would be found to consist of not more 
than one per cent of the pitchblende, concluded the cautious 
young Polish scientist. How great would have been her aston- 
ishment had she then realized that the new element she was 
trying to isolate consisted of only one ten-thousandth of one per 
cent, or a millionth part, of the pitchblende ore! 

Marie and Pierre—they had always worked together on these 
researches—were now certain that they were on the threshold 
of a new discovery But how to get beyond the threshold? Pitch- 
blende, out of which they hoped to isolate ther new element, 
was an expensive ore It was mined in Bohemia for the extraction 
of the uramum salts that were used m the manufacture of glass. 
A ton of pitchblende, with the uranium that it contained, was 
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far beyond the Curie pocketbook. It was a problem that seemed 
beyond solution. 

But they solved it. If the new element, they reasoned, existed 
in the pitchblende and was yet different from uranium, then it 
could be isolated from the ressdue of the pitchblende after the 
uranium had been extracted. Thus residue was regarded as al- 
most worthless The Curies could have considerable quantities of 
it for little more than the cost of transportation. 

And so these “queer” scientists, to everybody’s amusement, 
began to order tons upon tons of “rubbish” to be shipped to their 
woodshed. And when this “rubbish” arrived they began to throw 
it, shovel by shovel, into an old cast-iron stove with a rusty pipe. 
For four years they kept at it hke a couple of stokers in the hold 
of a ship—shoveling, gasping, coughing at the noxious fumes, 
forgetful of their discomfort and intent upon a single thought— 
to lure the secret of the new element out of the blazing metal, 

And finally they lured out the secret—two secrets. For mstead 
of one they found two new elements—a substance which they 
named polonium after Marie’s native country, and another sub. 
stance which they called radium. 

The nature of polonium was amazing enough. Its radsoactiv- 
ity was ever so much more powerful than that of uramum. But 
the nature of radium was the eighth great wonder of the world. 
For its power of radiation was found to exceed that of uranium 
by one and a half milkon per cent. 


VI 


Ir was customary for the recipients of the Nobel Prize to call 
for 1t in person at Stockholm But the Curies were unable to 
make the journey. They were too ill. Quietly, modestly, humbly 
they went on with their work—and with their privations They 
spent all their money on their further experiments and remained 
gloriously forgetful of their personal interests. When the thera- 
peutic value of radium was established—it had been found 
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effective, among other things, in the treatment of cancer—their 
friends urged upon them the necessity of patenting the process 
of extracting radium To do so would have meant considerable 
wealth to the Cures, since radium was valued at $150,000 a 
gram But they refused to derive any income from their discov- 
ery “Radium is an instrument of mercy and it belongs to the 
world ” 

They refused not only profits but honors as well All they 
asked of the world was to give them a good workroom for their 
experiments When the dean of the Sorbonne wrote to Pierre 
that the Minister had proposed his name for the Legion of 
Honor, Pierre—seconded by Marie—rephied as follows. ‘Please 
be so kind as to thank the Minister and to inform him that I do 
not feel the slightest need of bemg decorated, but that I am in 
the greatest need of a laboratory.” 

On one occasion, however, Pierre did allow his name to be 
presented for distinction. His scientific colleagues had insisted 
that he become a candidate for the Academy of Science—not so 
much for the sake of the honor itself as for the opportunity it 
would bring him to secure a professorship at the Sorbonne And 
a laboratory 

Reluctantly he started out upon his round of visits to the mem- 
bers of the Academy It was the regular custom for every candi- 
date to make these calls and to “drum up” his own qualifications 
for the honor. Here 1s how one of the Parisian journahsts de- 
scribes Pierre Curie’s “campaign” for the Academy ‘To climb 
stairs, ring, have himself announced, explain why he had come 
—all this sordidness filled him with shame in spite of himself But 
what was even worse, he had to set forth his distinctions, de- 
clare the good opinion he had of himself and boast of his knowl- 
edge and of his achievements—ordeals which seemed to him be- 
yond human endurance Consequently he extolled his opponent 
sincerely and at length, saying that M Amagat was much better 
qualified than he, Curie, to enter the Academy . . .” 

The Academy elected M Amagat 
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Pierre Curie was highly successful in his efforts to escape from 
fame. So, too, was Mane. Her simple disguise for avoiding 
recognition was to remain undisguised. Nobody at first sight 
would have suspected that the young peasant woman in her un- 
assuming black dress was the celebrated winner of the Nobel 
Prize. One day an American reporter, hot on the trail of the 
Curies, had heard that they were spending their vacation in Le 
Pouldu, a fishing village of Brittany. Arriving at the village, he 
inquired his way to the Curie cottage He found a rather unas- 
suming young woman sittumg barefoot on the doorstep. 

“Are you the housekeeper i this place?” 

“Yes.” 

“Ts the lady inside” 

“No, she is out.” 

“Do you expect her in soon?” 

“T don’t think so.” 

“Gould you tell me something intimate about her?” asked the 
reporter as he sat down on the doorstep. 

“Nothing,” replied Mane, “except one message that Madame 
Curie told me to convey to reporters: Be less inquisitive about 
people, and more inquisitive about ideas.” 


VII 


Fatty Pierre Curie was accepted into the society of his inferior 
—and therefore envious—fellow scientists “I find myself in the 
Academy without having desired to be there and without the 
Academy’s desire to have me.” 

After several meetings with his colleagues he wrote to a 
fnend. “I have not yet discovered what is the purpose of the 
Academy.” 

Yet 1t served one good purpose—it enabled Pierre to get an 
appointment to the Sorbonne. Together with the appointment 
came the offer of a well equipped laboratory. The lifelong dream 
of the Curies was about to be fulfilled. 
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And then, one rainy morning in Apml, 1906, Pierre left his 
home to visit his publisher. A few hours later they brought his 
lifeless body to Mane He had slipped on the wet pavement, and 
a heavy truck had run over him 

Marie’s happiness was at an end But not her work She ac- 
cepted an offer to assume her husband’s professorship at the 
Sorbonne—at was the first tame in French history that a position 
in higher education had been granted to a woman She went on 
with her experiments in Pierre’s new laboratory, of which she 
had now become the director She took care of her children. She 
prepared papers on her researches And every night, before going 
to bed, she wrote an intimate account of her thoughts to her dear 
departed It was as xf she were writing a letter to someone still 
alive 

“Tt am offered the post of successor to you, my Pierre; your 
course and the direction of your laboratory I have accepted. I 
don’t know whether this 1s good or bad . . .” 

“My Pierie, I think of you without end. My head is bursting 
with 1t and my reason 1s troubled I can not understand that I 
am to live henceforth without you . ” 

“My little Pierre, I want to tell you that the Jaburnum is in 
flower, the wistaria, the hawthorn and the ins are beginning— 
you would have loved all that . .” 

“T no longer love the sun or the flowers The sight of them 
makes me suffer I feel better on dark days like the day of your 
death, and if I have not learned to hate fine weather it 1s because 
my children have need of it...” 

It was for her children’s sake that she went on—and for 
humanity’s sake A little more work to lessen the sufferings of 
her fellows. In 1911, when she received the Nobel Prize for the 
second time, she accepted it merely as another opportunity to 
widen the scope of her researches The healing power of radium 
—this now was the paramount quest of her life When the World 
War of 1914 broke out, she orgamzed and personally supervised 
a number of X-ray outfits for the treatment of wounded soldiers. 
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Throughout the length and breadth of the country she journeyed 
—an angel of mercy with a beautiful white face and with pained 
and acid-bitten fingers. 

In spite of her fatigue and her pain and her sorrow she wag 
always ready with her encouraging smile and her gentle word. 
“Wall it hurt?” asked the frightened soldiers when they saw the 
formidable X-ray apparatus. “Not at all,” was her invariable 
reply. “It’s just lke taking a photograph.” 

The war was over. Travels, distinctions, interviews, medals, 
lectures, banquets—and labor and sorrow. And, to the very end, 
an “incurable inaptitude” for material success “Dreamers,” she 
said, “‘do not deserve wealth, becausc they do not desire it” | 

She was now approaching the end of her dream. “Ah, how 
tired I am!” she murmured as she came home from her labora- 
tory one day, The next morning she couldn’t rise from her bed. 
The doctors who came to examine her were unable to diagnose 
her disease. It resembled influenza, tuberculosis, pernicious 
anemia——yet it was none of these. Not until after her death did 
they discover the real nature of her illness Jt was “radium 
poisoning’—the gradual decay of the vital organs through a 
hfetime of excessive radiation. 

Madame Curie had died a martyr to her work. 
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Great Scientific Contribution by Banting 


Discovered the value of insulin Wrote various papeis on this 
in the treatment of dia- discovery. 
betes, 


Frederick Grant Banting 
1891-1941 


a shells burst under the impulse of a heavy bombard- 
ment The Canadian regulars were giving the Boche as much 
as they took. Men stared grotesquely from the mud at Cambrai 
—wanting eyes, wanting limbs, wanting souls. Bodies lay pro- 
muscuously with alien bodies in the last embrace of death, 
ciushed and twisted beyond recognition . . 

The blood trickled in a little stream from the lips of young 
Fred Banting. He was breathing hard, dreaming fitfully In 
his delirmm he imagined himself bending over the hoe on his 
father’s farm in Allston, Ontario. The sun was hot, frying his 
feet in the soil; the perspiration streamed over his face. There, 
now! He paused to wipe his lips with the back of his arm. 
Gradually his eyes cleared. This was no farm. This was a 
hospital. He was stiff on bis back Around him lay boys and 
men im pain 

“Hello, son We've got to operate.” It was the army doctor’s 
voice 

Banting turned over on his side. “You're not going to take 
my arm away from me Not if I can help it, sir!” 

They might as well tell him the truth He was serving with 
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the army medical corps of the 44th battahon. These boys knew 
how to take it. 

“We must amputate, my boy. Otherwise we may not be 
able to save your life.” 

“Oh no, not my arm, [ll risk the chance of dying ” 

A stubborn, fighting fool. Those were the words that de- 
scribed him best. Back in 1915 he had left his medical course 
at the University of Toronto and had rushed off to enlist as 
a private But they had ordered him back to his education. 
He would be more serviceable to his country with his medical 
degree In 1916 he had joimed up agai as a doctor. You 
couldn’t argue with these farm lads. They were not used to 
being answered back when they did their thinking in the fields. 
They stood on their nghts as tenaciously as they rode their 
plows 

“You see, Doctor, I’m a surgeon myself and I need all the 
limbs God gave me for the service.” 

The doctor shrugged his shoulders and moved on to other 
beds, to other hospstals filled with rumed daring men. 

Fred Banting “risked his chance”—and lived 


MI 


Hz RETURNED HOME from the war as quietly as he had left. He 
entered the Toronto Children’s Hospital as resident surgeon. 
It was fun patching up sick bodies, giving human beings another 
chance at life. In Flanders he had seen the work of a mighty 
hand of destruction—nflicting wounds, but never healing them. 
“It is ike the ingenious technique of a Great Surgeon gone mad,” 
But, after all, Fred Banting was a physician and not a 
philosopher. He couldn’t afford the time to bother about the 
problems of the Higher Operating Room. He was far too busy 
with his own problems And so he merely shrugged his shoulders 
and put together the bits of broken bones and tied the muscles 
and straightened out the legs and the arms as best he could. 
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And then he decided to set up for himself. He moved to 
London, Ontario, hung out his shingle, and waited Withm 
the first thirty days only one patient rang the bell. Banting’s 
income for the month amounted to exactly four dollars “Seems 
Pm not going to be successful,” he smiled grimly. “But at 
any rate I’m fool enough to be stubborn.” 

Whatever happened, he would remain stubborn until the 
day he died 


Vil 


THE WESTERN ONTARIO MEDICAL SCHOOL accepted his services 
as “part time” lecturer in pharmacology, It was a field of which 
he had but a lumted knowledge. In a literal sense he regarded 
himself as a student rather than as a teacher. One day he was 
called upon to prepare a lecture on diabetes All over the 
world there were millions of diabetics who “tricd in vain to 
live by starving” For diabetes was listed as “one of the fatal 
diseases—remedy unknown.” Banting secured the literature on 
the subject. He read a number of articles, prepared his notes 
and turned in for the mght But he was unable to rest Wave 
after wave of drowsiness swept over him, only to recede before 
the ever recurring question: “Why is it that some bodies, 
unlike all others, are unable to burn the sugar content in 
their blood and to transform it into fuel?” It was due, of course, 
to a defect in ther pancreas—that elongated gland which 
secreted the fermenttve juices and which digested the food into 
bodily energy. But what caused this defect? Take the case of 
Joe Gilchnst, for example. He was one of the millions starving 
to death as a result of this mysterious disease Joe Gilchrist was 
his friend, and a doctor bke himself. They had played marbles 
and wrestled and attended medical school together And now 
he was slowly dymg, helpless, feelmg the acetone odor on his 
breath . . 
“Oh well, there’s no help for it, I suppose.” And yet... 
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“Scattered on the healthy pancreas are dark spots like little 
islands” They must be there for a precise reason. Yes, but 
precisely for what reason? Just what was the nature of these 
pancreatic spots? Again and again the doctors had tried to 
isolate and to analyze them—but in vain. They had noticed 
only one definite fact—that the “island spots” of a patient 
who had died from diabetes were found to have shriveled up 
to a fraction of their normal size, while those of a patient who 
had died from other causes were found to have retained ther 
original size Such was the fact As to the reason for this fact, 
nobody could explain it. 

Banting tossed and turned that night, as the problem tan- 
tahzed him. He was stubborn, ternbly stubborn. Those mysterious 
islands, he felt, contamed the solution to the problem of 
diabetes. And he meant to find this solution. 

Suddenly an idea set his brain humming For a few moments 
he attempted to “spark the gap’ between the idea and the 
delicious wave of drowsiness that was descending upon him, 
And then he drifted off to sleep. 

The followmg morning he arrived at the office of his supenor. 
“Professor Macleod,” he said, “I would bke ten dogs and an 
assistant.” 

The shrewd old professor looked up from his desk ‘“‘Are you 
bent on a surgical experrment? I think we can grant your re- 
quest.” 

“It has nothing to do with surgery, sir. ’'ve a hunch I can 
reduce the fatality of diabetes.” 

Professor Macleod laughed good-naturedly “Every year at 
the spring fever season some young doctor comes to me with 
a cure for diabetes.” 

“I believe I can find a way to check it,” persisted Banting. 
“At least I want to try I would hke to conduct experiments on 
the pancreas.” 

“The world’s greatest physiologists have been experimenting 
for years on the pancreas. And what is the sum total of their 
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achievements? They’ve concocted a starvation diet to torture the 
victim slowly to death” 
“Ym stubborn, Doctor Macleod ” 
“Have you had the necessary training to conduct experi- 


ments in physiology? To speak bluntly, what do you know about 
diabetic research?” 


“Practically nothing, sir. That is why I shall need a specialist 
to assist me” 
“Very well, Banting, you may go ahead.” 


IV 


WHEN BANTING’S FRIENDS and associates heard of his plans 
they begged him not to abandon his surgical opportunities for 
a fantastic experiment. At first he listened to them He re- 
turned to his classroom in London, Ontario—for one winter, 
At the approach of spring he stood in a stuffy little alcove 
at the Medical Buildmg in Toronto—‘“‘a self-appointed re- 
searcher, untitled, unpaid” He had taken down his shingle, 
disposed of his surgical instruments, sold his furniture For he 
knew that his research was not to be the matter of a few weeks. 
His equipment was worse than imadequate—it was simply 
nonexistent. His only laboratory was a bench. And his training 
was no better than his equipment. Never in his hfe had he 
undertaken an origmal experiment. 

Nevertheless 1t was with high hopes that he faced hus as- 
sistant—Charles Herbert Best—a medical student barely out 
of his teens This youngster had shown aptitude m chemistry. 
He would know how to analyze the sugar content in the blood 
and the urme And Banting humself would do all the necessary 
surgical work on the dogs. 

Enthusiastically the two young men set to work, Fred Ban- 
ting had read in a medical journal that if you tie off a pancreas 
duct, the digestive juice cells “shnvel up and die.” This gave 
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him an idea. He would get the digestive juices of the pancreay 
out of the way and he would thus isolate and study the mys- 
terious “imsular spots” which apparently contamed the key 
to the solution of diabetes. “I have a theory, Charlic, that the 
island cells supply the fucl which burns up the excess of sugar 
in the healthy body. When this fuel fails, the sugar multiplies 
and the body becomes diabetic.” His logic seemed to him in- 
fallible. “Our job, therefore, is to tie off the pancreatic ducts of 
our dogs, to wait several weeks for the degeneration of the 
juices, and then to remove and to analyze the residue—or the 
soup—of the island spots.” 

They started expermenting on their dogs. From ten the 
number had msen to ninety-one, But still no results And then, 
when they were expermmenting on their ninety-second dog, a 
muracle happened, The dog, whose pancreas they had removed, 
lay dymg of diabetes. A shot of the “island” extract, and the 
sugar in his blood began to decrease. A few hours later the 
dog was on his feet, barking and wagging his tail. 

Banting was jubilant. He had discovered the elixir of life 
for diabetics. He had been nght in his theory It was the extract 
from the pancreatic “islands” that burned up the poison of 
excessive sugar in the body. He called this extract zsletzn-——which 
means island chemeal. 

Their experiments were at an end, thought the two young 
scientists. But they were mistaken. Their miracle proved to be 
short-lived. Within twenty days the dog was dead of excessive 
sugar. 

What had happened? They hadn’t given the dog enough 
isletin. ‘They hadn’t been able to secure enough This “island 
extract”? was as unattamable in large quantities as the rarest 
of minerals “We’ve been experimenting with an elixir of our 
dreams °° 

But Banting was still hopeful of ultimate success. One day 
as he sat in his laboratory his thoughts went back to his father’s 
farm in Ontario. A hard, patient, stubborn hfe—this constani 
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succession of sowing and weeding and harvesting and looking 
after the cattle . 

That was it—the cattle! He knew now where he would get 
his isletin in sufficient quantities to prolong the life of diabetics. 
He would extract the necessary juices from the unborn calves. 
The pancreas of an animal in its embryonsc stage consisted 
almost entirely of “island spots.” The other digestive juice cells 
had not as yet developed beyond the rudimentary stage. Here 
was a great gift to humanity—in the bodies of unborn cattle. 

And of slaughtered cattle. The pancreatic glands of the 
animals killed m the shambles had been thrown away as so 
much rubbish Now this “rubbish” would become an important 
factor in the saving of hfe, thought Banting. 

And he was nght. With the help of the isletin extracted from 
the unborn and the slaughtered cattle he succeeded in keeping 
diabetic dogs alive for an indefinite period Banting had dis- 
covered a positive check 1f not a complete cure for diabetes in 
ammals. There remained but a single—and fateful—question: 
Would isletin check diabetes in human beings? 

One day, as he was walking in the street, Banting came across 
his old classmate, Joe Gilchrist The poor fellow was rapidly 
“wasting away in streams of sugar” He was emaciated and 
pallid and hopeless, for he had reached the last stages of the 
disease. 

Banting looked at his friend. “Hello, Joe.” 

The answer came in a flat, dispirited voice “Hello, Fred.” 

“I'd like you to come over to my laboratory, Joe I’ve been 
busy with some experments that will interest you” Fred Ban- 
ting’s feelings, however, did not reflect the confidence of his 
voice as he led Joe Gilchrist to the laboratory. He gave his 
friend an injection of glucose, and then followed it with a 
shot of isletin “Let us see now whether the extract will burn 
up the glucose.” 

Two hours passed slowly. Gilchrist breathed into the Douglas 
“test bag.” Bantmg’s assistant tested the sick man’s breath and 
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looked quietly at Banting. And Banting knew Best’s message, 
There was no sign of change in Joe He wasn’t burning the 
sugar they had fed him. His breath was heavy and it came 
in gasps. Banting could not bear to look into his friend’s eyes, 
He rose, gave Best some instructions and left the laboratory, 
He boarded a train and sped north to Ontario. Here he would 
spend a few days with his folks and bury his mind in the 
stillness of the farm. But the click of the wheels over the rails 
pounded into his consciousness with terrible force The ticking 
away of the moments of a man dying from too much sugar . . , 

The telephone rang in the Banting farmhouse. It was Joe 
Guchrist at the other end. He was talking rapidly, excitedly, to 
Banting. There was a cheerful lift to his voice “Right after you 
left yesterday I started to breathe easily My head cleared. My 
appetite returned. Today, to be sure, my legs are dragging again 
I'm tired, but I’m not worried I’m coming back for another 
shot of that extract ... The eluur of life...” 


V 


WHEN PROFESSOR MAGLEOD heard of Banting’s success he im- 
mediately gave up all bis other duties and took personal charge 
of the experiments. He changed the name zsletin to its Latinized 
equivalent, insulzn. Like wildfire the news spread that a check 
for diabetes had at last been found. 

Professor Macleod came before the Association of American 
Physicians and read an official report of the experments that 
had been conducted in “my medical laboratones.” At the con- 
clusion of the report a voice from the audience called out: 
“We move that the Association tender to Dr Macleod and his 
assistants a rising vote expressing tts appreciation of his achieve 
ment.” 

Fred Banting was not a bit concerned over this misplaced 
honor, But he was very much concerned over the condition of 
his patients. Crowds of them were being brought into Toronte 
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begging for insulin to save their life. But there was not yet 
enough to go around. Nor was the method of its injection as 
yet perfected. Joe Gilchrist was still dying. Banting pleaded for 
money and more money to carry on with his experiments. 

He now did most of his work in the diabetic ward of the 
Christie Street Hospital for Returned Soldiers. Here he walked 
from bed to bed and injected the precious extract into the veims 
of those who were most hopelessly sick The patients suffered 
no illusions They knew they were taking termble risks, for in- 
sulin was a two-edged sword. In large doses it lowered the 
sugar content of the blood to such a degree that the patient 
suffered a violent shock, fell into cdnvulsions and died. In 
order to avoid this shock it was necessary to balance the lower- 
ing of the sugar with an injection of glucose. But as yet the 
adjustment of this delicate balance was a matter of trial and 
error 

The soldiers, however, were not afraid Expecting death in 
any case, they were willing to offer themselves as the objects of 
his experiments. “There’s always the chance that this time it 
may work” 

Joe Gilchrist was chief of the “rabbits” for Banting’s ex- 
periments He, too, was now a patient at the hospital. The 
other patients called him Captain Whatever is good enough for 
Captain is good enough for us 

And little by httle Banting was getting results His “boys” 
were eating better, were gaming weight Reports from other 
clinics began to pour into headquarters. Fifty diabetics im ad- 
vanced stages had been given insulin Ten of them had been 
carried into the emergency ward in coma. All ten had revived 
from the coma Forty-six patients were reported improved. Six 
of them were almost completely recovered. “Fred Banting is 
moving in the right direction at last” 

And 1m the nick of time to preserve the lives of such men as 
King George V of England, Hugh Walpole, George Eastman, 
H. G. Wells and Dr George R Minot. Thanks to the insulin 
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treatment, Dr Minot was spared to the world for the discovery 
of an equally great gift of mercy—the liver treatment for the fatal 
disease of pernicious anemia. 

At last Banting received his due recompense—the Nobel Prize 
for Medicine (1922). This prize was awarded jomtly to him 
and to Professor Macleod. As soon as Banting received the prize 
money he sent half of it to his assistant, Charlie Best. In the 
telegram that accompanied the check he wrote: ‘You are with 
me in my share—always.” 


VI 


AFTER THE BATTLE OF FLANDERS Fred Banting had received the 
iron cross for “coolness under fire.’ He now proved himself 
equally cool under a different sort of fire—a barrage of dis- 
tinctions and honors The Canadian Government organized the 
Banting Research Foundation to carry on his work and granted 
him an annuity of fifteen hundred pounds. The cttizens of 
Toronto built an institute (1930) in his name King George V 
created him (1934) a Knight Commander of the Order of the 
British Empire The Royal Society named him to a Fellowship 
(1935) for iis “outstanding contribution” to the knowledge of 
diabetes “All I know about diabetes,” he remarked, “can be 
told m about fifteen minutes” He took all his honors with a 
smile and went modestly on with his work. 

He had now extended his work to other fields. He had en- 
tered upon a series of experiments on the suprarenal gland and 
on the causes of cancer. There were so many problems still 
unexplored How could he rest? “It is not within the power of 
the properly constituted human mind to be satisfied.” Once an 
answer comes to a question, one must search in its constituents 
for a new question, for the blessed realm of a new anxicty, 
where at the journey’s end new medals may be won. Not that 
the medals are worth anything once they are received “The 
greatest joy in hfe is the getting, not the having’—the con- 
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sciousness of an important job well done. And what if others 
have taken the credit for your work? This only proves the 
importance of the work. “It is not the thinker that counts in 
human progress, but the thought.” The thinker dies, but the 
thought hives on. 

When the hours of patient searching were over, Banting 
vook a brush and canvas and tramped over the countryside 
sketching the scenes before um. For painting was his means 
of relaxation. And he was clever at it. “Banting is one of 
Canada’s most exciting amateur artists,” remarked his colleague, 
Best. For many years he had apprenticed himself stubbornly 
to a mastery of landscape painting. It was a labor of love, this 
recording of his affection for the soil. He liked to paint nature 
in her winter as well as in her summer moods. He enjoyed 
tramping over the fields on his snowshoes while the winds 
whistled in from the gulf and Quebec was a-tingle with the 
sold. At noon he stopped to build a fire, thawing his hands over 
his tea and warming his mind with his thoughts And then, 
when his fingers made contact with the paint, they were alive 
with power. It was such fun to escape from the stuffy little 
cubbyhole of his experiments to this Jaboratory of the outdoors, 
So good to breathe this peaceful air... 

And then, a sudden halt to his peaceful experiments and 
his painting. The autumn of 1939. The second World War had 
broken out. In an old shabby suit spotted with cigarette ashes 
he turned up at a hospital base in Ottawa and asked for Colonel 
Rae, the officer in charge “I’m too old to fight, sur, but Pd like 
to jom up with your medical unit with the lowest ranking you 
can give me” 

They gave him the rank of captain and he protested violently. 
“T would much prefer to be a private.” They raised him to the 
rank of major and he protested still more violently Finally, 
when they threatened to raise him to the rank of colonel, he 
consented to serve as major. “A man can try his best,” he sad 
with a resigned smile, “even in an exalted post.” 
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He was Frorty-winz. In the darkness of the world’s autumn, 
once more a stubborn groping research to combat a malignant 
disease—an assault on human freedom. He aided in establish. 
ing and in classifymg reserves of blood to supply transfusions 
for the troops and the civilians under fire, He took several trips 
to England as medical liaison officer. He was appointed chair. 
man of a committee orgamzed for the purpose of correlating 
the medical research work of the Canadian and the British 
armucs. 

In February 1941 he took off in a bomber for London— 
the stubborn capital that was keeping its good right arm flung 
high mm a challenge when the Nazi buccaneers of the air 
threatened to amputate it. 

There was much to be done for her—the stubborn lady 
London. Fred Banting was on the threshold of a new devotion, 
a new life of service Now he was Ingh above Newfoundland, 
headed toward the sea, busy with a special problem. Those 
young men of the Royal Air Force who took steep drops in 
dive bombers, was there not a way to keep them from losing 
their brief moments of consciousness as they pulled out into 
the higher altitudes agaim? 

His head nodded drowsily He looked down over the sil- 
houetted landscape. It was the motionless face of his mother, con- 
cealed in a shroud. But he knew her beauty—he had often 
transferred to his canvas the shadows of her features and the 
sunlight in her eyes. “I shall devote much more time to painting 
when the war ends. .” 

The radio operator rushed over to him. “Orders from the 
pilot, Sir Frederick. You must bail out at once!” 

An outstretched wing of the ship hit an old tree, One of the 
landing wheels crashed through the frozen ice of a lake. The 
wreckage of the plane became imbedded in five feet of snow. 
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The injured pilot stumbled over to the cabin. The radio 
operator was dead Banting lay quiet with his eyes wide open 
and the blood streaming from a gash in his head. The pilot 
tried to rouse him His lips moved. With a great effort of the will 
he began to speak—rapidly, nervously, as if he were at his 
desk dictating memoranda to his secretary or in the classroom 
delivering a lecture. The pilot produced a pencil and paper and 
pretended to take down the notes. But he couldn’t make head 
or tail of them. He knew that this was the effort of a great 
mind to record its final message—perhaps a new formula for 
the stamping out of another disease. But the formula would 
never reach the world. . . . 

Night fell and Banting passed for a few hours into a fitful 
sleep With the coming of the dawn he awoke, lifted his head 
and continued to speak Intermittently he fell asleep, then 
struggled back to consciousness and kept on dictating his in- 
coherent notes. 

The pilot realized that he must get help and get it soon, 
or Doctor Banting would not live through the day. Feebly he 
stumbled through a wilderness of rock and bush and ice The 
‘wind blew into his face and stopped his forward progress after 
a pitiably short advance. His swollen legs were numb with the 
cold. He turned around and crawled back to the plane. Doctor 
Banting had somehow freed himself from the wreckage and had 
struggled into the open, five feet away 

This was the last of his stubborn acts He was silent now. 
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Important Dates in the Life of 
Albert Exnstein 


1879—March 14, born at Ulm, Germany 

1894-~-1900-—Studied in Switzerland, 

1g01—Appomted examiner of patents at Berne 

1905—Published hus Theory of Relatwity, 

1905-9—~Developed quantum theory 

1909~-Appomted professor of theoretical physics at University 
of Zurich, 

1913—Became director of the Kaiser Wilhelm Physical Institute 
in Berlm. Elected a member of the Prussian Academy of 
Sciences 

1921—Hlected to the British Royal Society. 

1922—Received Nobel Prize m physics. 

1g2)~—Received Copley Medal of Royal Society, 

1933—~Exiled from Germany, he became a life member of the 
Institute for Advanced Study at Princeton, New Jersey 

193)—Received Franklin Institute medal 

1939—Wrote a letter to President Roosevelt explainmg the po- 
tentiahties of atomic energy as a mihtary weapon, 

1940—Became an American citizen 

1945—Became a pacifist and advocate of world government. 

1955—April 18, died at Princeton, 


Albert Einstein 
1879—1955 


On day his father brought him a compass It was a small 
toy to amuse the child Albert trembled with excitement as he 
gazed upon the “magic” needle turning toward the north. He 
saw before him not a playthmg but a miracle. He was too 
young to understand the principle of magnetism, yet instinctively 
he felt that he was standimg upon the threshold of an en- 
chanted world. 

It was the same way with the little fellow when he played 
the violin His eyes glistened, and his hand shook far too pas- 
sionately for a healthy youngster. It was the music that so 
agitated him, Very often he would stand as if in a trance while 
his mother played a Mozart or a Beethoven sonata on the 
piano. But when the talk tured to politics and people spoke of 
Bismarck and the rise of the German Empire, Albert would grow 
frightened and leave the room 

He was a queer child. Not much like the son of an electrical 
engineer. One day a regiment of the Kauser’s soldiers marched 
through the strects of Munich and “all the good Germans” 
flocked to the windows to cheer. The children especially were 
fascinated at the sight of the flashing helmets and the arrogant 
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goose-step of the soldiers. But Albert Einstein shuddered. He 
despised and feared these “fighting monsters’’ He begged his 
mother to take him away to a land where he would never have 
to become one of them, And his mother, to quiet her son, 
promised that she would. 

A queer child indeed. He had none of the enthusiasms, and 
little of the mentahty, of other children. Iiis father was pained 
at the reports from Albert’s teachers. They told him that the 
boy was mentally slow, unsociable, “adnft forever in his foolish 
dreams” They nicknamed him Pater Langweil—Father Bore. 
But Albert was unaware of the anxicty of his elders He felt 
very keenly alive in a world full of wonder. And he probed 
into this world all by himself. He needed no other company. 
He composed songs and set them to words in praise of God. 
He played im his garden or walked in the streets singing his 
songs aloud He was incredibly happy. 

But soon he was to learn bitter things. At home he had been 
brought up in the Jewish faith. At the state school he was in- 
structed in the Catholic religion, And the heat of the child 
found nothing wreconcilable between the Old Testament and 
the New. They were both beautiful poems, sad and true, these 
stones about the sufferings of the Prophets and the martyrdom 
of the Saviour He loved both stories with an cqual fervor, just 
as he loved his compass and his songs But one day the teacher 
brought mmto the classroom a large nail. And he told the 
students that this was the nail with which Jesus had been 
crucified. And suddenly all eyes were turned upon Albert, as 
if he had crucified Jesus He saw the faces of hus fcllow students 
transfixed with a strange kind of hatred. And he couldn’t under- 
stand it. His face blushing with shame—for the others, not for 
humself-—he rose from his seat and rushed out of the room. 

He was alone, save for the companionship of his books. He 
formed a friendship across the centurics with Euclid, Newton, 
Spinoza, Descartes—mathcmaticians and philosophers whose 
works he had mastered before he was fifteen. And he adored 
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the poets and the musicians—Heine, Schiller, Goethe, Beethoven, 
Mozart and Bach. Here was a world of order, of harmony, 
of Jaw—a logic that reacted as a balm upon a sensitive nature 
bewildered by the illogic of his teachers and his fellow pupils. 

When Albert was m the secondary school he found it more 
necessary than ever to “drown his solitude in his books.” For 
his father had lost his business and had moved his family to Milan 
in the hope that the change of scenery might bring back his 
financial health. Albert was left alone m Munich. 

On his vacations, however, he visited Milan and found the 
Italian atmosphere congemial to his dreaming soul. He renouncea 
his German citizenship. But he didn’t apply for Itahan papers. 
He desired to remain unattached—a citizen of the world. 

Hus father was annoyed ai his eccentricities. The tme had 
come for Albert to shoulder the responsibilities of a man, He 
was already sixteen. Herr Einstem urged him to forget his 
‘philosophical nonsense” and to apply himself to the “sensible 
trade” of electrical engineermg. 

Albert was desolate. His very instincts rebelled at the idea 
of his becomimg a tradesman. But how could he stand up 
against the whole world? 

He got the answer to this problem one day when he read an 
essay of Emerson’s “If a man plant himself indomitably on 
his instincts, the world will come round to him.” 


II 


ALBERT’S STUBBORNNESS won out. His father allowed him to 
specialize in mathematics. He took the entrance examunations 
for the Zurich Polytechnic Academy—and failed. He was de- 
ficient in his knowledge of foreign languages. 

Back to the secondary school and his study of syntax. After 
a brief and mtensive application to his prepositions and his 
participles he presented himself once more as a candidate for 
the Zurich Polytechnic Academy. This time he was successful, 
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His plans had now matured. He would prepare himself 
for a teaching position in mathematics and in physics. Vora- 
ciously he read every book he could find on these subjects, 
But his intellectual appetite had extended to several of the 
kindred fields in philosophy and in science. He yielded to the 
spell of Exmst Mach’s positivism and of Darwin’s evolution. 
He absorbed the utopian economics of socialism. He admired 
the methodical pessimism of Schopenhauer and the methodical 
optimism of Kant. And always, as in childhood, he developed 
his intellectual dreams within the framework of his passion for 
music. He visited the Music Hall and listened to the magic of 
Joachim’s violm. And then he retired to Ins lodging and im- 
provised on his own violin until late into the night. 

And thus he finished his studies and received his teacher’s 
certificate, But he received no teacher’s appointment. He was 
a Jew. Wherever he applied for a position, he was met with 
the same evastve answer: “Personally I have no objection; but 
there are others, you see. . .” 

For a while he resorted—unsuccessfully—to private tutoring, 
and then he got a clerical job at the Swiss patent office in 
Berne. Hour after hour he bent over his desk adding his figures 
and dreaming of the stars. In his spare moments he covered 
his note paper with complicated mathematical formulas. But 
when he heard the footsteps of his employer, he threw the paper 
into the basket. Dr Halle, kindly as he was, had no sympathy for 
the “speculative nonsense” of his young employee. 

But to Eanstem these studies of his spare moments were any- 
thing but speculative. His abstract formulas—one of them held 
within it the secret of the atomic bomb—had taken on the texture 
of reality He had found, he believed, a new key to the riddle of 
the universe. But he confided this belief to only a few of his 
intimates—and to Mileva Maric, his Serbian schoolmate whom 
he had made his wife. “I have been trying to solve the problem 
of space and time.” 

When he finished what he regarded as the correct solution to 
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the problem, he brought it into the office of the Annalen der 
Phystk, “T would be happy,” he said timidly to the editor, “af 
you could find the room to publish this in your paper.” 

The editor found the room, and the obscure clerk of the Swiss 


patent office became one of the most famous scientists in the 
world. 


Ii 


EINSTEIN was twenty-six when he solved the problem of celes- 
tial harmony. It was the solution of the artist as well as of the 
scientist. He had tried to analyze the pattern of the stars just as 
the musician analyzes the pattern of the sonata How are the 
parts interrelated in order to produce the concordance of the 
whole? 

All the earlier attempts to solve the structure of the universe, 
observed Einstein, had been based upon a false assumption. The 
scientists had supposed that whatever seemed true to them, look- 
ing out upon the umiverse from their own point of view, from 
their own relative position in their own little corner of the world, 
must necessarily be true for everybody else, looking out upon the 
universe from every other point of view. But actually—asserted 
Eimstem-—there 1s no such absolute truth. The same landscape 
presents different faces to different people looking upon it from 
different vantage points. It 1s one thmg to the pedestrian, quite 
another thing to the motorist, and still another thing to the 
aviator. Every experience is relative to the person who undergoes 
that particular experience. The only objective reality mm the uni- 
verse 1s that which constitutes a combination of every possible 
point of experience. Absolute truth can be ascertained only 
through the sum total of all relative observations. This 1s but a 
mathematical way of restating the Spinozist doctrme that the 
Mind of God is the combination of all human minds encom- 
passed within the framework of eternity—sub specie aeterntatis, 
E:nstein was a thoroughgoing disciple of Spinoza. 
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But not of Newton, Contrary to the doctrine of Newton that 
everything tends naturally to remaim at rest, Einstem declared 
that everything is actually in a state of motion But the velocities 
of the various moving bodies of the universe, he explamed, are 
relative to one another. To this relativity of motion, however, 
there is one exception—the constant vclocity of hght. This 
velocity—about 186,000 miles a second—is the maximum speed 
that we know. It 1s the one unchanging factor in all our equa. 
tions about the relative speed of moving bodies 

The law of relativity, declared Emstein, applies not only to 
the speed but also to the direction of a moving body. Suppose we 
drop a stone from a tower to the ground. To us the stone will 
appear to fall in a straight Ime. To a theoretical observer in 
space—to Eimstem an “observer” meant either a person or a re- 
cording instrument—the stone would describe a curved line, m- 
asmuch as this observer would record not only the motion of 
the stone upon our planet but also the motion of our planet 
around its axis To still another observer, stationed not in empty 
space but on another planet, subject to a different motion from 
that of our own planet, the falling stone would describe still an- 
other path. All the paths, or directions, of a moving object are 
therefore relative to the various vantage points from which the 
movements of the object are observed. 

And so we find that both the speed and the direction of a mov- 
ing body are relative. But this, continues Einstein, 1s not yet the 
whole story. There is a third factor in relativity—the relative 
size of a moving body. All bodies contract in motion, To an 
observer sitting mside a rapidly moving train the train is longer 
than it 1s to another observer who watches it from the outside. 
The rate of the contraction of a moving object increases with 
its increasing speed. A stick measuring a yard in a state of so. 
called rest would shrink to zero if it were set in motion at the 
speed of light. 

Space, then, is relative. So, too—dcclares Einstein—is time. 
The past, the present and the future are merely three pomts in 
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time analogous to the three points in space occupied by—let us 
say—Washington, New York and Boston. Scientifically speaking, 
it 18 Just as logical to travel from tomorrow to yesterday as it is to 
travel from Boston to Washington. To an impartial observer of 
the universe all tume, like all space, would be present in a single 
glance. 

Time, like space, is a matter of relatrve motion. If a man 
could attain a speed greater than the speed of hght—which of 
course 1s humanly impossible—he would overtake his past and 
leave the date of his birth in the future He would see effects 
before their causes and he would see events before they actually 
occurred. Time 1s merely a planetary clock that measures motion. 
Each moving planet has its own system of local tume which 
differs from all other time systems. The time system of the earth, 
far from being an absolute measurement for time everywhere, 
is nothing but a local schedule of the earth’s rotation around the 
sun, A day is a measurement of motion through space. Our 
own point in time depends wholly upon our own position in 
space. The light which brings us the image of a distant star may 
have traveled through space for a million years before it reached 

‘the earth. Hence the star that we see today 1s the star of a mil- 
lion years ago Simularly an event that took place upon the earth 
thousands of years ago—hke the Battle of Marathon—may have 
just reached the eyes of an observer on another planet who con- 
sequently looks upon this event as an episode of today. 

Today upon this planet, therefore, may be yesterday upon 
another planet and tomorrow upon a third planet. For time 1s a 
dimension of space—and space 1s a dimension of time Actually 
-—asserts Eimstem—the universe consists of a space-time con- 
tinuity; both space and time are dependent upon each other. 
Neither can be expressed independently. Both must be con- 
sidered as coordinate aspects of motion in our mathematical 
approach to reality. The world is not three-dimensional. It con- 
sists of the three dimensions of space and of an additional fourth 
dimension—time. 


[ 305 ] 


LIVING BIOGRAPHIES OF GREAT SCIENTISTS 


IV 


Eastern was amused at the flurry of attention that he re 
ceived for his “superior” wisdom. ‘Before God we are all 
equally wise, equally foohsh,” he said. He wasn’t the least bit 
excited when he received the offer of a professorship at Zurich 
Professors had always bored him He was an artist. He had no 
use for the pedantic type of mind. ‘“Pedants collect their facts 
as dogs collect their bones—only to hoard them in the dust.” 
Few of the so-called scholars, he had noticed, undetstood the 
meaning of speculative thought. Hardly any of them were dream- 
eis, They laughed when you told them that it is possible for the 
scientist to search for the secret of physical laws just as pas- 
sionately as the composer searches for the secret of musica] har- 
mony. “The great scientist and the great composer are alike in 
one respect—both of them are great poets.” 

It was as a poet that Einstein greeted the arrival of his first 
child. He took far greater joy in wheeling the baby carnage than 
in delivering bis lectures at the university. He trembled before 
the vacuous eyes and the gaping mouths of the audiences who 
had come to purchase a penny’s worth of knowledge at the foun- 
tain of his wisdom. He was not a man to lead crowds or to 
teach crowds or to mingle in crowds. He was a solitary student, 
“a singular, taciturn, lonely seeker.” It mattered little to him 
that he had built up a solid reputation amongst the learned so- 
cieties of Europe, that the distinguished mathematician, Poin- 
caré, had greeted him as the “conqueror of Newton” and that 
the eminent physicist, Lorentz, had acknowledged him as one 
of the foremost scientists of history. It was unessential that the 
famous universities of Utrecht and of Leyden had offered him 
professorships He looked back regretfully upon the old days 
when he had served as a clerk under Dr Halle—a position in 
which he had found the time and the quiet to carry on his re 
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searches without ceremony, without ostentation, without ban- 
quets, 

He finally accepted the position of professor ordinarius at the 
University of Berlin, For his family must hve somehow. During 
his walks through the streets of the Prussian capital he con- 
tinued to build upon his theory of relativity. His early specula- 
tions had led to a great number of interesting conclusions But 
they had given rise to an equally great number of further ques- 
tions. A “demoniacal curiosity” had taken possession of him to 
seek out the final lair of truth—the underlying cadence in the 
movement of the stars through the symphony of tame and space. 
More and more in his moments of relaxation he turned to his 
violin and improvised new themes that gave wing to his specu- 
lative thoughts. 

But there was a sudden interruption to these thoughts, Europe 
had exploded mto war (1914). The sensitive soul of Einstein 
recoiled in dismay “This war 1s a vicious and savage crime. I 
would rather be hacked to pieces than take part m such an 
abominable business.” 

But few people now listened to him Creative thought had 
no place in a world bent upon destruction It was all a matter 
of relative values . . 

Throughout the conflict E:mstein lived in a cosmos of his own 
creation Shutting himself up in a shabby little attic away from 
the other rooms in a Berlin apartment house, he set to work veri- 
fying and elaboratmg upon the essential principles of his theory 
of relativity. The slightest domestic episode was enough to start 
him off on a significant train of thought. Once he climbed a lad- 
der to change a picture on the wall. But absent-mmdedly he 
forgot the business at hand, lost his footing and landed on the 
floor. When he got to his feet he commenced to speculate on the 
causes of the upset. The fall of the adder in Einstein’s attic was 
destined to play no less important a role in science than the fall 
of the apple in Newton’s garden. For it led Emstein to under- 
take a critical analysis of the theory of gravitation. 
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Once more, as in the analysis of motion and space and time, he 
arrived at startling conclusions. ‘The physicists, he declared, had 
been fundamentally wrong in their belief that objects fell, m the 
sense that they were pulled down to a center of gravitation Scien- 
tifically speaking, no object 1s ever pulled down. Indeed, there 1s 
no such thing as “down”—or “up’—in the universe. “The mo- 
tion of a body 1s due solely to the tendency of matter to follow 
the path of least resistance.” Bodies in their travels through 
space select the easiest paths and avoid the most difficult There 
is no more reason to assume an absolute gravitational force 
through space than to assume an absolute dimension of time. Just 
as there are local schedules of time, so too there are local fields 
of gravitation But these fields have no mysterious force or pull. 
Every mass—like the sun, for example—creates at its center a 
curving or “warping” of the neighboring space into a “hill” And 
the masses in the vicinity of that hill—lke the earth and the 
other planets of the solar system—move around the slopes of 
that hill for the sumple reason that this 1s the easiest way for 
them to move. Einstein proved this “curvature’’ theory of space 
by means of a series of mathematical formulas The significant 
point of the theory 1s this: The shortest distance betwecn two 
points is not a straight ne, but a curved line, since the universe 
consists of a series of curved hills and all objects im this universe 
travel around the curved slopes of these hills. Indeed, in this 
universe of ours there 1s no such thing as motion in a straight 
line A ray of light traveling toward the earth from a distant 
star 1s deflected, or turned aside, when it passes the hill-slope of 
space around the sun. Einstein figured out mathematically the 
exact degree of this deflection. 

And his figure proved to be correct. At the eclipse of 1919 
the observatories of Cambridge and of Greenwich, each acting 
independently of the other, sent out an expedition of astronomers 
to photograph the direction of the starlight during the eclipse. 
Both groups found that their photogiaphs corroborated the pre- 
diction of Eimstem almost to the exact decimal pomt which he 
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had figured out in his mathematical formulas. The ray of light 
did curve in the manner and the degree as described in the cal- 
culations of Einstein. A new conception of the universe had been 
born m the human mind. 

When E:nstem recetved the photographs of the astronomers 
he looked at them with a cynical twinkle in lus eye “Now that 
my theory of relativity has been proved true,” he chuckled, 
“Germany wall claam me as a German and France will declare 
that I am a citizen of the world. Had my theory proved false, 
France would have said that J am a German and Germany 
would have declared that I am a Jew.” 


Vv 


No onz was more surprised at the sudden deluge of fame that 
descended upon E:nstem than the scientist hunself. Like Byron 
he awoke one day to find his name on everybody’s lips Not only 
learned men of science but millions of common people through- 
out the world had adopted him as a household idol. The results 
of the astronomers’ expedition had been telegraphed to all the 
newspapers He was kept busy posmg for photographs, sub- 
muttmg to interviews, turning down offers from Hollywood— 
including one invitation to make a film at forty thousand dollars 
a week. In his bewilderment he turned to hus wife “This won't 
last, It can’t last People have gone temporanly crazy and to- 
morrow they will forget all about it.” Fame was the last thing he 
desired As his notoriety kept mcreasing from month to month 
he became frankly annoyed. He had hoped to spend his entire 
life in qmet research. And now he couldn’t hear his own 
thoughts for the noisy acclamation. What did people want with 
him? Why would they not permit him to hve like anyone else? 
What barbarous nonsense was all this? “Everybody talks about 
me, and nobody understands me.” 

Indeed, nobody even cared to understand this amazing 
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juggler of mathematical ideas. One evenmg a young lady intro- 
duced her fiancé to the pastor of her church The following day 
the pastor met the bride-to-be and took her aside. “I approve 
of your young man in every respect save one,” he told her. “He 
lacks a sense of humor. I asked him to explain to me Einstein’s 
theory of relativity and he actually tried to do it.” 

Einstein’s popularity had risen to appalling heights. He couldn't 
take his daily walk in the streets without being surrounded by 
photographers, reporters and autograph hunters, Every day 
baskets of mail arrived at the httle Berlin apartment. Famous 
statesmen, obscure pacifists, unemployed workmen, lovelorn 
ladies—everybody wrote to him. The supreme irony had settled 
upon him. “I have become a demigod im spite of myself.” A 
young devotee volunteered to be his disciple in “cosmic medi- 
tation.” An mventor confided to him his plans for a new flying 
machine. A would-be explorer asked his advice on a trip to 
the Asiatic yungles An actor begged him to become his manager. 
A cigar manufacturer announced that he had produced a new 
brand of cigars and named 1t Relativity. 

“The public looks upon me as a strange new animal in the 
circus of the world” He smiled. And he tried to go on with his 
work in his quiet, modest way When he was invited to speak 
to a distinguished group of scientists at Oslo, he pulled out a 
shabby dinner jacket and brushed it carefully. “If anyone thinks 
I am not dressed elegantly enough,” he told his wife, “T’'ll put a 
tag on this coat with the notice that it has just been brushed.” 
He arnved for another of his lectures—at the University of Berlin 
—m a homely pair of sport knickers and sandals. He walked 
about the streets of Berlin wrapped in an old sweater and in new 
dreams. Let the circus-minded public gossip and glare. He would 
be just simply hymself. 

His simplicity was no theatrical pose on his part Once the 
queen of Belgium invited him to pay her a visit. Never suspect- 
ing that a reception committee of state dignitaries would awant 
him at the station in their lnmousine, he ahghted from the train 
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with a suitcase in one hand and a violin in the other and started 
on foot for the paace. 

In vain the dignitaries looked for him at the station. Finally 
they returned to the queen with the announcement that Emstein 
had apparently changed his mmd about coming. And then they 
espied the dusty figure of a little gray-haired man trampmg up the 
road. 

“Why didn’t you use the car I sent for you, Herr Doktor?” 
asked the queen. 

Her guest looked at her with a naive smile. “It was a very 
pleasant walk, Your Majesty.” 

He asked for no hmousines m his journey through life. All 
he wanted was just “a very pleasant walk.” He was disturbed 
when the crowds lined the way and cluttered up the landscape of 
his thoughts. They made such unreasonable demands upon him. 
When the editor of a successful American magazine offered him 
a staggering fee for an article on any subject that he might care 
to discuss, tears of rage sprang into his eyes. ““Does the impudent 
fellow think I am a movie star?” he cried to his wife. 

He hated wealth. He would have none of it “I am absolutely 
convinced that no wealth in the world can help humanity for. 
ward.” What the world wanted most, he said, could never be 
bought with money. “The world has been ravaged by war. The 
old hatreds are festering. The world needs permanent peace and 
lasting good will.” 

When the war was over, he tried to establish his dream of 
world peace upon a basis of reality. He undertook a senes of 
“reconciliation lectures” in the “enemy” countries At a time 
when it was dangerous to speak German in the streets of Paris 
the scientist in a gentle voice explamed his cosmic philosophy and 
won the entire audience back to a sympathy for his German 
countrymen When he stood on a London platform the quiet 
hostility with which the audience first greeted him as a German 
melted into tolerance and swelled finally to loud acclaim. The 
universality of his thinking made people ashamed of their puny 
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provincialism. He showed them the design of an interstellar 
harmony, And he foretold that some day tucie would be a 
similar harmonious design among the nations on the earth. 

He met Aristide Briand, the French premier, and discussed 
with him the necessity of a Franco-German pact to end hatred. 
He accepted a post as the German representative of the League 
of Nations commuttee for intellectual cooperation, and he dis- 
cussed with Henri Bergson thé architecture of the “New Re- 
public of Decency” that the men of good will were bent upon 
rassing throughout the world. “It is plain that we exist for our 
fellow men—in the first place for those upon whose smiles and 
welfare all our happiness depends, and next for all those un- 
known to us personally but to whose destinies we are bound by 
the tie of sympathy ” 

Others were not so convinced of his credo. He barely escaped 
assassination at the hands of a Russian noblewoman who har- 
bored imperialistic ambitions. All over the world the gentle 
scientist who had desired nothmg more than an opportunity for 
his private studies—unless it be public justice for his fellow men 
—became a target for political abuse Cries were raiscd against 
him on the grounds of hus racial origin. Antisemitism had 
caught post-war Germany in full tide. He was aghast at the 
savage intolerance of his German countrymen, but he felt con- 
vinced that under the right kind of leadership they might yet re- 
turn to the sanity of their old time cultural and moral standards, 
When he found his name high on the black list of the German 
night-wing assassins he crossed over to the refuge of Holland. 

But he encountered the ferment of unrest even in that toler- 
ant country Indeed everywhere in the world humanity seemed 
to be beating a hasty retreat to barbarism. People had lost their 
sense of proportion. The Mark Twain Society offered him the 
position of honorary vice-president. But when he learned that 
this society had offered a similar post to Benito Mussolini, Ein- 
stem flatly rejected the dishonor 

He went on a journey to the Orient. In India he was shocked 
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to see millions of men living in slave labor and transporting 
their fellow men literally upon their backs He refused to become 
a party to such human degradation. He never rode in a rickshaw 
throughout his entire trip. He went to China and saw men and 
women and children groaning aloud at their work in the cotton 
mulls He visited Japan and discounted the ceremonious treat- 
ment he received at the hands of the grownups. Instead, he 
turned to the Japanese children. He accepted from them scrap- 
books of their drawings. And he listened with joy to their talk. 
“In the children les the hope of the world.” They must never 
be brought up to hate. They must never abuse the hard-won 
achievements of the human race “Let us hope,” he told his 
little friends, “that your generation will put mine to shame.” 


vi 


Tue wandering philosopher-nunstrel, with his mathematical 
formulas and his violin, traveled on to Palestine and Spain and 
Latin America Finally he arrived in the United States And here 
at last he found a land where human beings of all classes lived to- 
gether in tole:able fnendship 

One day in November 1932, while Einstein was talking to a 
group ol scientists on the Pacific Coast, a winter storm broke 
with fury in Berlin. Adolf Hitler took over the affairs of the Ger- 
man people. 

The German Government, hoping to receive the indorsement 
of the “world-burlder” for the Nazi regime, begged Einstein to 
return. Hitler would “overlook the fact that he was a Jew.” 
But E:mstein refused. And so Hitler put a price of twenty thou- 
sand marks upon his head A band of storm troopers broke into 
his summer home at Caputh on the charge that he had concealed 
1 quantity of arms and ammunition with which to overturn the 
government. They found in the “arsenal” nothing that re- 
sembled “arms” except an old bread knife grown rusty with dis- 
use. 
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Hounded from his native land—the Nazis had received hus res- 
jgnation from the University of Berl “without regret!” —he was 
appointed (1933) a life member of the Institute for Advanced 
Study at Prmccton, New Jersey. Here he hoped to go on, peace- 
fully and quietly, with his old academic curriculum of human 
friendships and cosmic dreams. He served in hus post of theoretical 
physies from 1933 to 1945, following which he resigned, retamng 
the title of professor emeritus. 

During these years, however, Albert Rinslein was again called 
fron hus quuet studses In October of 1999, be signed a letter to 
President Roosevelt, at the mstigation of his {cllow scientists 
explammng the potentialities of atomic energy as a mulitary force, 
Following the destruction of Hiroshima in 1945, however, he 
became a militant advocate of world government as the only 
practical method for attamning international peace 

In 1955, ai the age of seventy-six, Albert Einstein died, leav. 
ing behind him the memory of a man who gazed upon the 
unaverse with the dispassion of a scientist and upon mankind with 
the compassion of a saint, 


